
, RAJAStflAN UNIVERSITY LIBRARY , 

rfCIEN’CiFlC KcPORii> 

OP THE 

Agricultural Research Institute, 

Pusa 


{Including the I^epotis of the Imperial Dairy Expert, 
Physiological Chemist, Government Sugarcane Expert, 
and Secretary, Sugar Bureau) 


1925-26 



CALCUTTA: GOVERNMENT OF INDIA 
CENTRAL PUBLICATION BRANCH 
1026 



Crovemment of India Fablications are obtainable from the 
Goveminent of India Central Publication Branch, Imperial 
Secretariat Building, 3, Government Place, W., 

Calcutta, and from the following Agents : — 

EXmOPE. 

omcE or TIB man couuisbioner for imdia, 

4a, ORoavEhon Oisnraa, LONDON, SW. L 
And ni nil Dookiellera 

INniA AKD OEVLOH. 

Piovlncial Book Dojifits : 

Maoa/a : --OIDee of the SaperlntendoBi, GoTcramenl Press* Uount Itoad^ Medros 
Bouut;— S aperlntendenti Ooremincnt HooL BepOt, Town Hell, Bomhoy. 

SmDt^Xlbnry Attaobed to the O0!co of the Ctommissloner la Sind, Karaefal. 
nsROATA of the Detie&l SeoreUriAt Book DepOt, Writers* BuDdloKs, Koom Ko 1* Ground 

Floor* OaIouUa. 

OxiTET> PRovQiCes OP Aoiu AHO Ouniit^fnee of the Superintendent of Gorernmenl Freer 
Gnitrd Proplnces of Afira and Oudh, Allahabad 
PoKiAB :-^ffioe of the Soperlntendeot. OoTenment Prlntlne* Punjab, Lahore 
DURUAt-^ffloe of the Superintendent, Goperament Printing, Burma, Baneoon 
CCKTRAL pRoninza Km Bcrir ^-Ofllee of the Oentmt ProvInoM Beeretarlat, Kagpur 
A«<*AU ^filce of the Superintendent. Amam Seoretariat Pres% 

BtRAP itD ORini:-^dloe of the Soperioteadant, Ooremment Printing, Bihar and Orlna 
P O Gulzarbagh, Patna ' 

oona — Oflloe of the Chief Oommlnlonet of Ooorg, Bai^lon 

rnOKTiBi PROTiKra* -Office of the Hanager, Goremment Printing and Stationery, 


fhaeker, Spfah t Oo , Galoutta and Simla 
W. Newman A Oo « Ltd . Oalcutta 
S Cambray ts Co , Oalcutta 
8 R Lofifrl ft Co^ Calcutta, 

The Indian School Supply BopOt, S09. Bow 
Bazar Street, Calcutta, and 1S&, Nawab 
pur, Baoca 

Outterworth ft Oo (India), Ltd , Oaleutla. 
Hal JS O Sarear Bahadur ft Son*, 00 2A, 
llorrleon Road, Calcutta 
The Weldon Library, 17, Park Street. 
Oalcutta. 

Standard LUerature Company, Limited 
OatciUta 

^••oolallon PrfM Oalonfta 
OhnVerrerttv, Cbattcriee ft Co, I4d, IS, 
Collepf Square Calcutta 
The Bank Campanr. Onirnitfl ' 

JanH* Murray ft Oo , 12 Guremnienl Place. 
Calcutta (For Meieoroloeiral Pnbll- 
raflons only.) 

Boy Cbaudhurr ft Co. 68/6 Ruasi Road, 
North, Calcutta. 

HlpHubotkATu ft On Madras 
V Kalpanarama Tver g On Yfadm* 

P R Tlniua Tee? A r« 

Roohnne* and Snua Madraa 
0 k Kateann A Cn Publishers George 
Town Madras 

The Modeni Stnrw. Salem Madras 

A frt Tr(f*ndmTn 

Th BnoWnrer’a Retarf TnIVad Trlvan- 
drain Rnntb Pndla 

V. P Swamlnntban Bnnknellfr Wert 
Tower Street. Uodura 
b. M Gopalakrishoa Sons, PodunandBp\mi 
Madura. 

Tijapnr ft Co, yiugapalam. 

Thacker & Co. Ltd. B<miba\ 
n B T^apnrcvala R«u« A Cn Bomhsx 
Sunder Pandtiranir. Bntnbup 
Ram Chandra Gcrlod ft Sana. Kalbaderl. 
Bomhar 

^ TripathI ft Co , Bonkacllera, Prinreae 
_ KalhadevI Road Bnmhav 

S *• Co , The Bhata( BooV 

Depot, Dbarxnir 

Preprirtor, New KUobttan., Food# 

’•he ir.nnpiT Orlmtal DonV Nnpplyine 
AcenoT. IS. Shtikjo.jr Fnon. Othr 
" FiiMh>h.r 

pSona 

Dmltwll.r. anil Puhllih.n, Pnonn Oltr 
DooVeUll. KoTReht, QoetU, 
T »?.’.• »i>A RawiTpIodI 

R^eipte 

2^* ^^kndard Bookstall. Ouetta 
’’"koWJ,"’ ”*!!?•• »>>»"• locVnowy 


and 


Karsandat Narandas ft Sons, Snrat. 
M.ne.JilM A Bone. DoobeDer. 

PuhlUhert. Bhagi Talao. Snrot 
Mni. BadHabhel Atmarom Sagoon. Kalbaderl 
Road, Bombay. 

A H XWieoler ft Oo , Allahabad, Caloutta 
and Brmbar 

Pile KAracht PnnV BepGt, JCamehi. 

^ 2 HBTle Konuii UlRil 

preea, Allahabad 

Hie North Tnill. nirltll.n Trwt «nd Book 
BoMflr. IB, ciivo Bond. All.h.bw! 
Rom p»y»l Acsml., 184, K.tm AB.hft 
Dad 

Manapor, Kewal Klrbore Pr**it, Lucknow 
The Dpprr inAI. Pnhil.hinr nniiri- Mil 
.. "I’. *'>'lhot>«'t P»rk. LpoVuow 
M tm*hl Seetn Rnm Mannrlng Proprietor 
Indlirn Artov Book DepOl, Jnhl, Cawn 
pnro 

Bnl Sehih M Oulab Bloch S. Hone Mntld I 
« Tiahoio and Allah.had 

Rama Krlehoa d. Bone, Bookaellnre Anar 
Vail I«hiirr 

Purl Bijlhrte , ^oVeellir. and PiiHlihem. 

N.lnhorl Road Lahore 
Hie Tllak Behool Dookehop, Lahore 
The Standard Bonketall, Lahore 
uanacer of the Imperial Book DepM B 
rbandnl rhaak Btreef Delhi 
C*‘^"^jFook and Stntlooeri Company 

Kiipdt . Ameiloan Baptlet MIeeion Preee 
Rancoon 

Pmpnelor Rancoon Time. Pre*« Rancoon 
The Atndrm PiiMlehlnc Hnnee L*d . SO 
Ph.ern Bfrpet Rancoon 
The Inlematlonol Bnddhlel Book Dendt. 

Poet Box No »71, Ranenon 
niirma Book Oliib. Ltd . Rancoon. 

WnnncT the " Rifande " Narpiir 

RnoVeellere and Stallnnere 
Slfaholdl. Nagpur 

S 0 Taliikdnr, Proprlrtnr, Rtndenie K Oo . 

Tooch Behnr. 

Timre of Oevlon Co Ltd 
The Manaier. Cejlon Oh^rvor. Colombo 

■^'^DeJS're'.'^’ily.'^' 

Llbr.;j:’$;,of"'> "»«* 

The SrlTiHImitlnr Oo^piroMco Tradinc 
?I B )' ‘ Si^Tinipnltur (Satnr, 

Bonn’acI Lai, Deo . Fokailca 
Flllbhlt. Bntfed Prertneea ^ 

The Monocer, Rdneattonol Boole 
Jubhnlpore. 

^ J , ‘in^oi;- St* 


Street, 

Depdn 



TABLE OF CONTENTS 


Page 

A. Ropon of tho Direotor, Agricnlkiral Rosoaroii Institute, 


Pusa — 

1. Charge and staff 




1 

11. BcSt.aicli 

• • • 



2 

III. Tiammg 

* « • 

« 


8 

IV. Publioations . 

• • • 

• 


10 

V. Genoi-al Adin.ntstratiou . 

• 


*6. 

VI. Aootuuts 

• • • 

• 


11 

VII. ConforcuoQ 

• • • 

» 


12 

B. Report of tho Iiuporial EQoaoinio Botanist- 
I. Charge 

- 

» 

13 

11. Training 

• • 

• 

• 

*0. 

Itf. Invo^.tigation< 

* « • 

* 

• 

*6. 

Wheat , 

• • • 

» 


16 

Oats and barloy 

« « • 

• 


1C 

Maize . . 

♦ • 

* 


17 

Tobacoo . 



9 

tlf. 

Pigcon-poa 

♦ 

• • • 

• 

9 

20 

Pibros 


9 

9 

ib. 

Giam . 


9 

• 

21 

OU-boeds 


» 

• 

22 

Sugarcane 




23 

iloinp 



• 

ib. 

li'niit . 

• « • 


• 

24 

Mibocllaueoue . 

• * e 



2.') 

IV. Piogiammo of work lor l92b-27 


1 

tb. 

V. Pubhoations . 

. 



ib. 

0. Report of the Jraxierial Agrioultural Chemist — 

T. Adininiitiution 


2C 

XL. Education . 

• « • 

1 


ib. 

III. Motooiologyanddiam-gaugcb . 

» 


ib. 



( ii ) 

Page 

IV. Qonoial analyiioal \70ik and as&istanuc given to 

other Seotions 27 

V. Bosaaroh and invostigaiiouH .... ib. 

The dotoimmation of available phosphoiie acid 

in bOil ....... %h* 

Utilization of Indian dopotita of apatite . . 30 

Wmdroning of sugaroane »h. 

Sugar-boot 31 

Propaxation of ^rwr by improved method . . 32 

Eifoot of ohalk on a non-caloarcoub bOiI . . 33 

Absorption of moisture by soil .... 31 

Viariationa in tho fat content of milk ol holcotcd 

coiva ib. 

Adulteration of butter fat or ghee with foreign 
animal fat and its detection .... 30 

Tho iiiovoinont of nitmtes m tho soil mid biib-soil . 3C 

VI. Ptogtainmo of vrork for 192l)-27 ... 38 

VII. Publioationa 10 


D. lliiport ol tho Impoiial Agiioultuial Bocl'oriologibt — 


I. Administration 

• • • . 

•11 

‘II. Training 

• . b . 


III. Soil biology . 


ib. 

Nvtiogon fixation 

• • • • 

ib. 

Nitrification 

• • • • 

13 

Fermentation of oigamo manures and their 
nitrification in soils 

•11 

Biological actinty in soils at low lonipomtutes . 

IB 

Invest gations on baotorial 
Punjab field 

aclii'itios m the 

IG 

Groon-mauuiing 


•17 

Decomposition of oolluloso 


48 

Impermeability in soils 


ib. 

Pho^hato solubilization . 


•19 

IV. Siloge .... 


50 

V. Dairy Bacteriology . 


Cl 

VI. E. 0 


52 

VII. Photography . 


ib. 



( iii ) 


VIII. jVlisoolIanoous 

» « 


Page 

52 

IX. Programme ot work for 1926-27 

• » 

, 

53 

X. Fiiklications .... 

• • 

■ 

ib. 

B. Report of tke Impeiial Myoologist— 

I. Ckai^ge and ostablishmouf 



51 

II. Training .... 



ib. 

III. DiROasos of plants . 



ib. 

Wilt of pigcon-poa . 



ib. 

Mosaic disease of sugaroano 



5U 

Cotton .... 



62 

Ciuoliona 



nd 

Berscom 



ib. 

Gram wilt .... 



65 

Liuscod wilt .... 



ib. 

Mustard binut .... 



66 

Holmintliosporioao . 



67 

Phytophlhoxt .... 



ib. 

Cuourbitaocm .... 



ib. 

Wheat 



ib. 

IV. Systematic work 



68 

V. J'rogiamme of woxk for 1926-27 • 



ib. 

VI. Publications .... 



ib. 

F. Report of the Imperial Entomologist — 

I. Administration 



70 

11. Training .... 



ib. 

III. Insect pests .... 



71 

Sugarcane borers 



ib. 

Termites .... 



72 

Monophlebus sp. . . . 



73 

Aphids on lentils 



ib. 

Mango-hoppers’ 



ib. 

Influence of cultivation on pest resisting power 
ot plants 

7d ' 

Studies in ovipobition rcsponbc of insects . 

• 

76 

li'umigation .... 

• • 

• 

ib. 

Pathological Entomology . 

• • 


ib. 



( iv ) 


IV. Bocsandlao .... 

4 



Paqs 

77 

Apioaltuio .... 




ib. 

Lqo « • • • • 


• 

• 

78 

V. PostAot .... 


• 

• 

ib. 

VI. Inscot survey 

* 

• 

• 

79 

VII. Catalogue of Indian insects 


■ 

• 

80 

VIII. Programme of work for 1026-27 

• 

■ 

• 

81 

IX. Pubhoations .... 

• 

• 

• 


tl. Report of the Imperial Agrioulturist— 

I. Ohaigo 




83 

II. Touring and Advising 



« 

ib. 

III. Training .... 

• 

* 

• 

81 

IV. Pusa Farm and oultivirtion 

• 

• 


ib. 

Season 




ib. 

Field oi^orimonts . 

• 



85 

Sugareano .... 




88 

Oats 




ilj. 

^ilaize 

• 


• 

89 

Bersoom 




ib. 

Leguminous fodder mops . 

• 


» 

ib. 

Silago ..... 



• 

90 

Seed selection .... 

• 

» 

• 

ib. 

V. iMaobinor}’ .... 

• 

» 

• 

91 

The steam ploughing tackle 



• 

ib. 

Tractors ....'. 


• 

» 

ib. 

VI. Milk pedigree herd . 


• 

• 

93 

Feeding 


• 


94 

Yield of milk .... 


• 


95 

General 


4 

• 

97 

Financial results 


• 

• 

V,. 

Percentage of cows in milk 



• 

ib. 

VII. hliscollauoous 

• 


• 

99 

VIII. Progiamrae of work for 1026-27 

» 


• 

ib. 

Appendices 

• 


• 

101 

II. Report of the Imperial Dairy Bsport — 

I. Introduction .... 




no 

II. Training ..... 

• 

• 

• 

113 



( V ) 


PAon 


in. Work done for Local Govommonts, Indian 

States and Municipalities . . . . 11<1 

IV. Advice given to tko general public in India . . 119 

V. Information given to persons or Govommonts 

outside of India 120 

n. General 121 

VTI. Kama], Bangalore and Wdlinglon Parms and 

Anand Creamery fii. 

Kamol ib. 

Bangalore 123 

■Wellington 12fi 

Anand Creamery 12G 

Appendices 129 


1. "Report of the Physiological Chemist — 

I. Charge 

n. Extension and improvement . . . . 

m. Laboratory work 

IV. Enquiriosinitiatod during 1925-26 

Experiments on the nutrition of growing animals . 

Indian coarse fodders 

Mineral requirements 

Indian pasture grasses . * . 

Kamal feeding experiments .... 
V. Training of posl-giaduate students . 

VI. xVssistance given by the Nutrition Section to the 
. Section of the Imperial Daitj' Expert 

VII. Co-operation with other departments 

nil. Publications 

IX. Programme of work for 1926-27 


170 
ib. 

171 
ib. 
ib. 

171 

176 

179 
ib. 

180 

181 

ib. 

182 

183 


J. Report of the Govemraont Surgaroano Er^ert— 

I. Charge and staff 

II. Researoh and investigations . 

Technique of breeding .... 

, Control of male fertility in sugarcane arrows 
Sot versus shoot roots . ^ . . . 

Repetition of useful lines . ; . , 


186 

ib. 

ib. 

186 

ib. 

187 



( Vi ) 


Page 


Inbotitanoc etadics . 

• • 

• 

187 

Morphological desoiiptions 

• • 

• 

188 

Vitality of weed seeds 

. 

. 

ib. 

III. Performance of Coimbatore canes in out'stations 

ib. 

IV. The money value of the Coimbatore woilc . 

• 

189 

V. Eoccipt and despatch of canes . 

• 

• 

ib. 

VI. The farm .... 

• * 

. 

190 

VII. Publications .... 

• « 

• 

191 

VIII. Programme of work for 1926-27 

• 

• 

ib. 

K. Eeport of the Secrctaij , Sugar Bureau — 

I. Agricultuial .... 

• • 

4 

192 

Coimbatore seedlings 

• • 

• 

191 

Mammal and other expoiimcnts 

• • 

• 

196 

Work done in connection with appro^’cd vaiictics 
and seed distribution 

199 

Mosaic 

• • 

* 

202 

II. Industrial .... 

» » 

• 

203 

III. Commercial and Statistiral . 

• • 

• 

205 

IV. MiscoIIanoouh . . . 

• • 

• 

206 

Library ..... 

• • 

• 

ib. 

Museum 

• • 

• 

ib. 

Publications .... 

• • 

• 

ib. 

V. Conclusion .... 

• « 

* 

207 


Jj. Eeport on exporimonte Tvith Oajamis indictts {rahar) for 

resistanoc to Fvsariwn vasinfedvm (wilt; disease) . 208 



.Scientific Reports of the Agricultural 
Researdb Institute, Pusa 


^Including the Reports of the Imperial Dairy Expert, Physiological 
Chemist, Government Sugarcane Expert, and Secretary, 
Sugar Bureau.) 


1925-26 


EEPORT OF THE DIRECTOR. 

«(W. H. Harrison, D.So.; and W. McRae, M.A., D.Sc., F.L.S.) 

I. Charge and Staff. 

Charge. The post of Agricultural Adviser to the Govern- 
ment of India and Director, Agricultural' Research Institute, 
Pusa, was held until 2nd May, 1926, by Dr. D. Clouston, O.I.E., 
vlio, on being placed on special duty as Liaison Officer between 
the Royal Commission on Agriculture and the Government of 
India and the Local Governments, handed over to Dr. W. H. 
Harrison. 

Mr. G. S. Henderson officiated as Joint Director up to 3rd 
November, 1925, When Dr. W. H. Harrison returned from 
, leave. Since the appointment of the latter as Agricultural 
Adviser, Dr. W. McRae has been officiatmg in the post of 
. J oint Director. 

Sta^. On return from leave on 4th" November, 1925, 
Dr. W. H. Harrison resumed the office of Imperial Agrioul- 
"tural Chemist from Dr. J. Sen, but from the date on which 
he relieved Dr. Clouston, Mr. J. N. Mulcerji has been placed 
,in charge of the current duties of the post. 
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I\Ir. G. S. Henderson liaving proceeded on leave for seven 
months from 16th Marcli, 1926, Mr. Arjan Singh Man ^va^ 
placed in charge of the current duties of the office of Imperial 
Agriculturist. . 

Mr. M. Mitra continued to be in charge of the current duties 
of Imperial Mycologist until 22nd November. 1926, AVhen Dr. 
W. McRae returned from leave. 

Dr. F. J. F. Sha-n' held the post of Imperial Economic- 
Botanist througliout the year except for a period of 24 days 
from 8th May, 1926, ^vhcn he was on leave and Mr. Kashi' 
Ram ^vas in charge of tho current duties of the Botanical 
Section. 

Mr. J. H. Walton has been appointed Imperial Agricul- 
tural Bacteriologist from 20th April, 1926, the date on which. 
Mr. C. M. Hutchinson proceeded on leave for nine days, pre- 
paratorj' to retirement. 

Mr. M. Afzal Husain officiated as Imperial Entomologist 
throughout the j'ear, the permanent incumbent, Mr. T. Bain- 
brigge Fletcher, being away on leave. 

The current duties of the Secretary, Sugar Bureau, have 
been placed in charge of Rao Saheb Kasanji D. Naik during 
the absence of Mr. M. Wynne Sayer on leave for 6j months 
from 25th March. 1926. 

On tho expiry of leave for three months from 4th November, 

1925. Dr. .1. Sen, Supernumerar}'* Agricultural Chemist, was 
transferred to the Forest Research Institute, Dehra Dun, for 
appointment as Bio-Chemist for two years. 

Mr. P. V. Isaac, Second Entomologist (Dipterist), was on 
leave for 1 month and 29 days from 2nd September, 1926, 
and again proceeded on leave for 6^ months from 26th March,. 

1926. 

The two posts of Physical Chemist and Agronomist were 
filled during the year by the appointment of Dr. A. N.-Puri 
from 3rd May and of Mr. A. M. Mustafa from 22nd June, 1926, 
respectively. 

II. Research. 

The research work done by the Institute aims at establishing 
principles which can be put into general practice by provincial 
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agencies. The more important ^rork of the j'car under report 
is summarized below ; — 

Botanical Section. Largc-fee.alc tests, both on Government 
farms and private estates, in BDiar, United Provinces and 
Central Provinces, ha\e fulfilled the promise licld out bj* the 
]>cardcd wheat hybrid Pusa 52 during the preliminary trials 
of last year. This whc.at has consequently been adopted for 
seed distribution by the Department of Agricultuic in Bihar 
and Orissa. Another promising new wlieat \ aiiety is I'usa 
80-5 which has given equally high yields in the Punjab. United 
Provinces and Bihar. Further trials with the American 
tobaccos Adcock and Burlc}' ha^c shown that these exotics 
can be grown successfully in Bihar, and that it may be possible 
to produce a bright cigarette tobacco with the curing mcthod.s 
devised. The first batch of sugarcane seedlings obtained 
from Coimbatore have grown well and will yield ample material 
lor trials on a larger scale. Obscivations made on locpiat 
tree.s in the Botanical Area have indicated that boili P.ale 
Yellow and Golden Yellow varieties arc sclf-stcrilc, and thrt 
one will only set fruit when pollinated from the other. Oats, 
barley, maize, gram, linseed, safflower, sesamum. peas, nwng 
{PJiaseoIus mvngo), arid (P, radiatus), nutsnr [Lens e.’-culenta), 
pigeon-pea and chillies are other important crops which are 
being iavc.stigatcd for isolation of t}q)CB, in order to choose 
those superior, both in yield and agricultural chnracteif-. to 
the mixtures at present grown. 

Chemical Section. A fiuilicr study of the movements of 
nitrates in the soil and the subsoil, which was carried out in 
four areas treated as pasture, fallow, unirrigated cropped land, 
and cultivated land receiving irrigation, has confirmed the 
previous year’,s conclusion that the distribution of nitratc.s 
in the soil, besides being regulated by rainfall and the pliysical 
character of the subsoil layers, is profoundly modified by the 
growth of crops and cultural operations. It also appears that 
very considerable quantities of nitrates ore washed into the 
subsoil and ultimately lost, and that there is only a very 
restricted upward movement of. these subsoil nitrates. A 
non-calcateous soil has been found to improve in fertility bj 

B 2 
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the addition of about 5 per cent, of chalk to supply the Jime 
deficiency along with a further quantity of either chalk or sand 
to improve its physical condition, provided the excess is not 
large. The investigation into the relation of the clay content 
of soils to their moisture absorption has reached a stage at 
which preliminary results can be published. Experiments 
carried out during the year indicate that a hard light-coloured 
gur which will not absorb moisture and will not turn black in 
course of time, can be obtained by employing a preliminary 
treatment using a slight excess of lime followed subsequently 
by the addition of a quantify of phosphoric acid barely suffi- 
cient to precipitate the excess lime. The detection of foreign 
fats in adulterated butter fat or ghee is the subject of another 
investigation in progress. Of the several solvents tried, acetic 
ether has'been found most jpronaising. With the appointment 
of a Physical Chemist on the stafi of the Section, it will now be 
possible to investigate a class of soil problems which hitherto 
have not received that attention which their importance 
w’arrants. 

. Bacteriological Section. Estimations of total nitrogen to 
A depth of one foot and of nitrates to a depth of three feet in 
four fallow plots, two of which got a dressing of farmyard 
manure, during a period of three years, point to the conclusion 
that, under certain conditions, nitrogen-fixing bacteria become 
very active, adding to the soil large quantities of nitrogen 
which is, however, easily lost unless conditions are such that 
it is nitrified and taken up by a growing crop . The decomposi- 
tion of a compost of mustard cake is hastened if a quantity 
of charcoal equal to 5 per cent, of the weight of cake is added. 
Not only is the efficiency of the resultant manure increased, 
but the objectionable odour of the fermented cake is consi- 
derably modified. Similarly when 6 per cent, of charcoal is 
added to a bonemeal-sulphur-sand compost, the solubilization 
of phosphoric acid is more efficient and proceeds for a longer 
time. Further experiments with different leguminous plants 
have confirmed the 'conclusion previously arrived at, that 
higher yields are obtained by green-manuring with only the 
leafy portions than with whole plants. Among other items of 



INSTITDTR PUSA, FOR 1926-20, 


5 


interest may be mentioned tbe discovery of a bacillus wbiob 
wiien grown Avitb any one of certain organisms decomposes 
cellulose, and tbe study of tbe bacterial flora of silage. 

Mycohgical 'Section. Further progress has been made in 
elucidating tbe factors affecting tbe pigeon-pea wilt problem 
and in interpreting tbe data obtained from tbe existing field 
experiments. It appears that green-manure does not always 
reduce tbe wilt in a plot manured witb superphosphate ; that 
under farm conditions tbe infection is spread mechanically 
through tbe soil in an irregular maimer ; that tbe great bulk 
of infection comes from tbe fungus in tbe soil and not from 
spores borne on tbe seed; and that though tbe amount of 
moisture in tbe soil has no direct relationship to tbe amount 
of wilt, tbe retentive nature of tbe soil increases tbe incidence. 
Work is also proceeding, in collaboration witb tbe Imperial 
Economic Botanist, towards tbe isolation of a race of pigeon-pea 
AVbicb will prove resistant to wUt. A survey of tbe sugarcane 
growing stations in different parts of India has revealed tbe 
presence of mosaic disease among such popular canes as Bed 
Mauritius, Purple Mauritius, Hemja, and Fi]i B., as well as 
a few of tbe Coimbatore seedlings. Three varieties have been 
planted at Pusa for regular roguing to test the possibility of 
eradication of tbe disease.' Tbe study of fruit rot disease of 
various Cucurbitacejs caused by a species of Pytliiuin has been 
concluded, and it has also been definitely ascertained that the 
fungus responsible for deaths among young berseem plants it 
Rhizoctonia Solani. Tbe temperature relationship of cotton 
wilt fungus, tbe wilt diseases of linseed and gram, and tbe smut 
disease of mustard are subjects of other investigations in pro- 
gress. 

Entomological Section. Tbe use of sticky bands proved a > 
very cheap and most efficacious method of dealing 'with 
Monoplilebiis sp. which is a pest of fruit trees and is also a 
serious nuisance when it invades dwellings. Aphids infesting 
a plot of lentils were destroyed by liberating therein adults 
of GMlomenes sexamaculaia, while Bracliyiypcs portentosus 
was successfully controlled in a field of sugarcane by pouring 
petrol in their burrows. Calcium 05'auide was demonstrated 
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to be the most effective chemical among various inse(rticides 
used in spraying and dusting experiments against mango- 
hoppers. Investigations have been put in hand to determine 
the influence of cultural operations on the pest resisting pou'ers 
of plants, and also to test the lethal effects of carbon bisulphide 
on Bruchvs chinensis, a serious pest of stored grain, under 
varying conditions of temperature, humidity and duration 
of exposure. AVoik on the life-histories and distribution of 
Tabanide was continued, and the possible transmission of 
rinderpest through the agency of the tick Boopinlus ansiralit, 
Was inve=itigated in collaboration with the Director of the 
Muktesar Institute. 

Agt icnllural Section. The permanent experiments being 
carried out in collaboration with other Sections of the Insti- 
tute, were continued. With a view to developing the above 
line of work, an Agronomist has been appointed to the Section. 
The non-experimental area forms a demonstration in mixed 
farming on a large scale treated in a manner to secure the 
maintenance of soil fertility and a regular supply of green 
fodder for the dair}' herd. With the reclamation of 130 acres 
of low-lying land, on which two crops of berseem and early 
maize arc raised by irrigation, plenty of green fodder is avail- 
able throughout the year for the whole herd, both for grazing 
and for feeding in the byre. The abundance of luscious green 
food has been reflected in the inore.T se of 1*1 lb. in the average 
yield per cow per day, wjiich now stands at 16*5 lb. In the 
pure Sahiwal herd of 78 cows, 35 have gwen over 4,000 lb. of 
milk per lactation of 300 days, and of these four yielded over 
0,000 lb. and eight over o,000 lb. Among the half-bred 
Ayrshire-Sahiwal herd of 40 cows, of which the average yield ’ 
is 20 lb., there are 16 cows which have given over 6,000 lb. 
^living produced a cross of good milking capacity by adding 
.V) rshire blood, the present policy is to adapt that .strain to the 
needs of the conntiy by mating the cross-bred dams witn 
Bahiwal bulls of good milch pedigree. 

Imperial Dairy Expert. In accordance ndth the cross- 
breeding policy adopted at Pusa, all cows having European 
blood on the Bangalore and Wellington farms are now sired 
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[by Indian bulls of good milch pedigree. At Kamal, pure 
herds of Thar-Parkar and Hariana cattle and Murra bufEaloes 
.are being developed. The creamer}’ at Anand acquired 
during the year is being used for the manufacture of butter on 
a factory scale. All these institutions , though largely utilized 
-for training puiposes, are being nm on quasi-commercial 
lines. The Imperial Dairy Expert continued to co-operate 
with Provincial Agricultural Departments and city municipal 
•corporations in the matter of giving advice and assistance in 
technical matters 'Comiectcd with the dahying and cattle- 
breeding industry. 

Physiological G/icmisL Experiments on the nutrition of 
growing animals indicate that the total amount of organic 
matter digested and thepercentage digestion are ver}* important 
measiues of the actual value of a ration, and that the propor- 
tion of protem may vary within wide limits without influencing 
the rate of growth. Jlesults of great significance were ob- 
tained in experiments with some Indian coarse foodstuffs. Of 
the four roughages, viz,, hay, rice-straAv, sorghum-straw and 
wheat-straw, fed to calves 'at Karnal, rice-straw gave the 
highest live-weight mcrease, a result contrary to local opinion 
which holds that wheat-straw is preferable. In digestion 
•experiments at Pangalore rice-straw was formd to have 
deoidedl}' a higher net energy value than that assigned to the 
American product. It was incidentally noticed that, due to 
its high potash content, rice-straw produces persistent diuresis. 
At Hosur, while eight cattle fed on silage showed an average 
increase of 29 lb. at the end of 13 weeks, each of the eight 
animals receiving hay lost 3 lb. The silage is probably not 
more nutritious Init is eaten more readily and in amounts 
.iibove the maintenance requirement. The experiment has 
proved the advantage of com citing qiear grass into silage. 

' Imperial Sugarcane Station. A Second Cane-breeding 
Officer has been appointed on the staff of the station mainly 
for the purpose of breeding thick t}'pcs of sugarcane for Penin- 
sular India, AsSam and Burma, and the farm area has been 
extended by the acquisition of an additional acres. The 
breeding of thin varieties for Northern India was continued, 
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and over 20,000 plants of the Fa generation were raised during 
the year. Nearly 1,300 seedlings of the same parentage as 
the well-known Co. 205 have been obtained in the hope that 
some of them, while possessing all its good points, might 
mature earlier and yield less impure ]uice. An appreciable- 
advance in the technique of cane-breeding has been efEected- 
by the successful isolation of live cane arrows away from the 
reach of adventitious pollen. 

Svigar But mu. The Bureau continued to test new seed- 
lings from Coimbatore with a view to ascertaining which of 
them can usefully supplant Co. 210, Co. 213 and Co. 214 which 
have already entered into general cultivation in Bihar and 
the adjoining districts of the United Provinces. Of the 
new arrivals, Co. 205 has been found suitable for low-lyiug 
lands. Go. 276 and Co. 280 have been selected for growing 
on a field scale for mill trials, and Co. 290 has proved most 
promising in preliminar)’’ tests. The Bureau also laid down 
experiments during the year to test the value of different 
fertilizers and different methods of sowing cane, as well as to- 
ascertain whether cane can bo soWn with advantage in October 
instead of in February as is the usual practice in North Biher. 
In future all agricultural operations in connection with the 
growing and testing of canes at Pusa -will be carried out by 
the Agricultural Section, the Secretary of the Bureau remaining, 
in charge of the work of extending the area under selected 
canes. The sugar cable service conducted by the Bureau 
on a self-supporting basis continues to bo appreciated by those 
who subscribe to it. 


III. Training. 

Agricultural Research Institute, Pusa. The two-year post- 
graduate course started on 1st November, 1924, was completed 
during the year by Mr. Nand Ball Dutt, M.Sc., and Mr. S. 
Mukerji, M.£c., in Botany and Entomology reg)ectively. 
The former, on the completion of his training, received the 
appointment of Second Cane-breeding Officer at the Imperial 
Sugarcane Station, Coimbatore. 
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There -vrere 26 candidates for admission to the ne^v courses 
which began on 1st November, 1926. Of the six chosen by 
the Selection Committee, as possessing the necessary qualifi- 
cations, one admitted to the Entomolog}’* course soon left 
on receipt of an offer of appointment in the Indian Museum* 
Calcutta. The remaining five (one each for Agricultural 
Chemistry, Agricultural Bacteriology and Mycology, and two 
for Botany), together with three admitted in the previous 
year (one each for Agricultural Chemistry, Botany and My- 
cology) and one scholar deputed by the Punjab Government 
for the Mycology course, w'ere under training at the close of 
the year. The two post-graduate students of the Imperial 
Institute of Animal Husbandr}' and Dairying were given 
short 'courses at Pusa in estate management, cattle-breeding, 
plant-breeding, plant diseases, etc., during the last three 
months of their period of training. 

Imperial Institute of Animal Rushandnj and Dairying, 
Bangalore, Tire post-graduate course in aninral husbandly 
and dairying started on 2nd January 1926, was completed 
by two students during the year under report. There were 
six applications for admission during the third session, of 
which one was selected. 

The first batch of students under training for the Indian 
Daily Diploma completed their two-year course in December 
1926. Of the 12 candidates appearing at the examination, 
nine qualified for the Diploma, two passing with honours. 
Fifteen students of the Allahabad Agricultural Institute also 
presented themselves for the examination, of whom seven 
were declared successful. Twenty-three students from 69 
applications have been enrolled for the new course which began 
at Bangalore in January 1926. 

A special class of 22 officers of the Co-operative Departments 
of the Punjab, United Provinces, Bengal, Bombay, Baroda 
State and Cochin State was also held for a three-month course 
in co-operative daiiying. In addition to these, 16 short- 
course students from different provinces, and 24 veterinary 
assistants deputed by the Punjab Government received teebni- 
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cal instruction in cattle-breeding and dairying at Bangalore 
and Kamal. 


IV. rOBLlCATIONS. 

Eighteen memoirs, seven bulletins and nine other publica- 
tions were i.ssucd during the year, AVhile 13 publications ■weie 
n the press on 30th June, 192C. The publications issued 
dealt with subjects of general importance such as nitrogen 
recuperation in the soils of Bombay, determination of available 
phosphoric acid in calcareous sods, curing of tobacco, chemistiy 
of silage, nutrients required for milk production with Indian 
foodstuffs, grasses and grasslands of Bombay, the IVagcd 
cotton of Gujanat, control of the red pumpkin beetle, trans- 
mission of rinderpest by means of insects, nasal granuloma in 
cattle, bacteriology of milk, bot flies of the Punjab, pie\’entioil 
of loss of sugar bj' inversion in factories, standard methods 
of annl 5 -ais of fertilizers, etc. 

" The Agricultural Journal of India,” which is issued 
every two months, continues to maintain its popularity’ among 
the class of re.aders for which it is intended. 

V. General Administration. 

Buildings. Schemes for concentrathig the Botanical Section 
of the Institute in the area allotted to it and for the construc- 
tion of a batch of 12 clerks’ quarters have been sanctioned 
during the j’ear. 

The following works which were under constmetion have 
been completed: — (o) A budding for thePusa High School, 
(&) an c.uS-patients’ block for the hospital, and (c) a general 
drainage scheme for the main residential area of the Estate. 

Library. In addition to 381 periodicals and 1,869 books, 
bulletins, reports and reprints received in exchange, 262 
periodicals and 228 volumes of new books, pamphlets, etc., 
were purchased during the y^'ear. The preparation of a .sup- 
plement to the Libraiy Catalogue, coixected up to 31st Decem- 
ber 1926, has been put in hand. 

Hospital. Medical relief was afforded to 322 in-patients 
4ind 13,056 out-patients during the calendar year 1926 as 
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against 354- aud 14,348, respectively, in 1924. Among cases 
•of the more important tropical diseases, 335 -were of kah-azar, 
170 of hookworm disease, 6 of cholera, 11 of plague, 7 of lep- 
xosy, 91 of dysentery, and 1,419 of malaria. Of the 2,040 
•operations performed, 76 were “ selected ” ones. 

The health of the residents on the Estate continued, on the 
whole, satisfactory, and there Were no serious outbreaks of 
•epidemic disease throughout the year under review. 

The term of Mr. D. F. Michael, I.M.D., as Medical Officer, 
has been extended for a further period of two years from Octo- 
ber 1925. 

VI. AcCOU2JTS. 


The total e^enditure during the financial year ending 
51st March 1926, as shown below, was Rs. 7,34,348. 

Es. 

Gcncml expenditure of the InBldtutc inoluding Agri- 


oultuiftl Adviser’s Oflioc 2,86,117 

Botanical Section ....... 44,137 

Chemical Section 53,137 

Bacteriological Section 69,842 

Mycolog'iCal Section 31,527 

Entomological Section 70,456 

Agricultural Section 1,28,413 

Sugar Bureau 34,480 

Sugar Cable Service 27,239 


Total 


7,34,348 


The following are the principal items of expenditure out 
-of the grant of Rs. 7,500 placed at the disposal of the Agiicul- 
tural Adviser for expenditure in 1925-26 on fecial agricul- 
tural experiments : — 

Es. 

Cost of two reapers for the Katnal Farm . . . 924 

Cost of a milk sterilizing machine for the Kamal 

Farm 1,3 iO 

Cost of an ice-cream plant for the Bangalore Dairy . 894 

Charges for feeding experiments conduoted by the 
Physiological Chemist at Kamal and Hosnr . . 737 

Charges in connection with fibre-extracting experi- 
ments 139 
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The receipts during the year amounted to Us. 1,22,100 as' 
detailed heW : — 



Es. 

Fees from students .... 

2,750 

Sale of farm produce .... 

3,748 

Sale of milk, cattle, eto 

. 40,110 

Subscriptions to the Sugar Cable Service . 

. 60,844* 

Other receipts 

. 14,648 

Totai. 

. 1,22,100 


* Tnoludos balanoo of Rs. 23,720 cviicd o\tt from pitvious yc&rs. 

VII. Conference. 

The Fourteenth Meeting of the Board of Agriculture in. 
India was held at Pusa from 7th to 11th December, 1925, 
under the presidency of Dr. D. Clouston, C.I.E. The meeting 
was attended b)' 47 members and 26 visitors, the latter including 
the Hon ble Khan Bahadur Sir Muhammad Habibullah Sahib 
Bahadur, K.C.I.B., Kt., Member-in-Charge of the Department 
of Education, Health and Lands, Government of India, the 
Hon’blc Sir Saiyad Muhammad Fakhruddin, Kt., Minister-in- 
Charge of the Agricultural Department, Bihar and Orissa, 
and Messrs. W. H. Himbuiy and J. M. Thomas of the British 
Cotton Growing Association, London. Detailed proceedings 
of the meeting of the Board have already been published. 
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REPORT 01 THE IIVIPERIAL ECONOMIC BOTANIST. 
(1. J. 1. Shaw, D.So., A.R.O.S., I.L.S.) 

I. Charge. 

Dr. Sliaw held charge o£ the Section throughout the year 
•except for three weeks fromSthMay toSlstMay, 1926, when 
he was on leave. 

In recognition of his long and meritorious service in the 
Section, Maulvi Ahdur Rahman Khan was granted the title 
•of Khan Sahib during the year under review ; he went on leave 
for three months with efiect from 16th April, 1926. Babu 
Kashi Ram officiated as First Assistant during this period and 
held charge of the Section during the absence of the Ofig. 
Imperial Economic Botanist. All the staff have worked well 
during the year under review. 

A sum of approximately Rs. 2,600 was realized from the 
^•aale of improved seed, etc., and credited to Government during 
the past financial year. 

II. Tbaining. 

Mr. Nand Ball Dutt, M.Sc., completed his course of study 
in October 1926', and subsequently received an appointment as 
Second Cano Breeding Expert at the Cane Breeding Station, 
Coimbatore. Thakur Ram Pratab' Sihgh Chauhan, L.Ag., 
continued .his course of study. Two new students, Mahbub 
Alam, M.Sc. (Lucknow), and Sailesh Chandra Roy, M.Sc. 
(Allahabad), were selected as post-graduate students and 
joined the course in November. 

During the month of January a class of two students from 
the Institute of Animal Husbandry, Bangalore, attended a 
special course in plant-breeding. The course lasted for 12 
days and proceeded on the linos laid down in the last annual 
report. 

III. Investigatioms. 

The cold weather season of 1926-26 was not generally so 
favourable in Bihar as the preceding season.^JThip is to be. 
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Ouiiurn of grain in 1926 — conoid. 


Crop 

Vorlcty 

I'lol 
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In 
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Acre 
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- 
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Wheat. A relatively large ])art of the total area cultivated 
in tlie Section \va8 dcA’^oted to tlie multiplication of the Pusa 
wlieats, and tlie Imperial AgriculiuriBt also allotted to this 
Section seven acres on the farm for this xiuipose. The follow- 
ing approximate quantities of tlie different wheats were dis- 
tributed to Provincial Departments of Agriculture and to 


private growers ; — 

Md. 

Pusa 4 . 78 

Pusa 6 8 

Pusa 12 78 

Pusa 02 100 

Pusa 80-5 3 

Pusa 90 1 


Pusa 52 did well in Bihar during the past season. At 
tlie Government farm, Sepaya, a yield of 25l maunds of grain 
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per acre w'as obtained ; on tbe Dalsing Snrai estate the yield 
^\^^s 24 ninunds per acre, and on tbe Benipore estate the yield 
was 32 maiinds per acre. This wheat has now been adopted 
for seed distribniion by the Department of Agriculture, Bihar 
and Orissa. In the Central Province.s, Piisa 62 yielded 31 
marnids per acre on a private farm, and in the United Pro- 
vinces sunilnr yields Were obtained on Government farms 
in the Western and Northern Circles. 

Pu.sa 80-5 gave 30 1 maundsper acre at Sepaya, 253 maunds 
at Gurdaspur and 21^ maunds at CaWnporc. Trials with this 
wheat will be extended during the coming season. 

I ndents for Pusa wheats were received from private growers 
and Departments of Agriculture in foreign countries and British 
Dominions and Colonies. Consignments were sent to Australia, 
South Africa, Kenya, C 0 }'lon, BgjTpt, Iraq, Algeria and Japan. 

Biometrical data on the Pusa wheats were accumulated, 
and the first generation hybrid of the crosses between Pusa 
wheats and Federation was grown. 

Oats anS Barley. Nino typos of oats have been selected 
and arc being maintained in pure culture. Suifioient seed 
should be available shortly for the testing of Ihcso types on a 
field scale. All the t)T3es appear to be good yieldcrs but they 
vary con^idorably in date of flowering and time of ripening ; 
the earlier flowering types will probably be most suited to 
North Bihar. An attempt was made to cross some of these 
types with the Scotch Potato oat. This latter is a very late 
flowering oat in Bihar, being nearly two months behind the 
other oats ; considerable dilficultj- was therefore experienced 
in making the cross. Sowing the Potato oats early in soil 
which whs kept cool by ice enabled the seed to germinate 
but did not appreciably accelerate the date of flowering. A 
little hybrid seed was finally obtained by crossing the Potato 
oat with late sown oats of the Pusa types. This seed will be 
sown during the coming season but it does not look very 
promising. A mixture of the Pusa selected oats, sown on 
acre plot, gave a yield of 9 maunds 30 seers grain and 12 
maunds 13 seers straw. A sample of oats from Meerut in a 
•similar plot gave 8 maunds 37 seers grain and 16 maunds 
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•29 seers straAV ; pure line cultures of tlie Meerut oats are being 
isolated. ' ’ 

Pure line cultures of 27 types of barley were continued and 
will be tried on a field scale when sufficient seed has been 
accumulated. 

Maize. A study of this crop was commenced and samples 
of maize were obtained from Kashmir and from the Pusa farm. 
In all nine different varieties of maize, eacli Icind from a single 
•cob , were groivn. Four varieties were yellow soft, two varieties 
were white soft and three varieties were white-seeded dent 
corns. One of the Kashmir types tillered very copiously, 
producing numerous side shoots. It was hoped that this 
would prove a useful maize for fodder, but the .actual weight 
of green plant produced was less than that from ordinarj’- maize 
under similar conditions ; this type \va6 therefore discarded 
as its cob did not set good seed. Four other ■tjpes proved 
unsatisfactoiy and the study was therefore restricted to four 
races, two yellow soft and two -white soft. Obsen’ations on 
height of plant, date of flowering, height at which cob appears, 
percentage of plants with two cobs, weight of. cob and per- 
centage of starch in the flour were taken, and as a result two 

more cultures were eliminated. The selections are now res- 
«• 

trioted to two cultures from which cobs from single plant 
will be used for ear to row tes(.s in the coming season. Sell- 
fertilization was carried out in some individuals in each cul- 
ture to study the effect of inbreeding and also to obtain homo- 
zygous seed. Owing to the fact that natural cross-fertiliza- 
tion occurs so e,vteusively in maize, it is of course impossible 
to effect much improvement in this crop by the distribution 
•of improved seed. Any improved -type which results will 
necessarily bo restricted to Government farms and estates on 
which the authorities appreciate the necessity of limiting the 
cultivation of this crop to a single typo. The present research 
is conducted primarily for instructional purposes, but may 
result in the production of an improved variety which can be 
used locally on the Pusa farm. 

Tobacco. Work on this crop was continued on the linos 
laid down in the previous annual report, and the first hybrid 

0 
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' generation of the cross between Pusa Type 28 and the imported 
varieties was grown. Considerable trouble was experiencedl 
owing to a bad outbreak of “ leaf curl”. This condition ol 
the plant has been described in the Eameruns where it is attri- 
buted to a curious condition of the soil which results in the 
surface layer becoming very dry. Owing to this dryness of 
the surface soil the plants are unable to obtain sufficient mineral 
salts, and in consequence the translocation of carbohydrates 
in the leaves is interfered with, leading to the proliferation of 
leaf tissue which is know'n as leaf curl. The climatic and soil 
conditions in Bihar, during the past year when this “ disease 
was severe, tend to support this view', and experiments are 
being devised during the coming season to test the correctness 
of this hypothesis. 

Trials of the American tobaccos, Adcock and Burley, were 
carried out during the year under review, with special refer- 
ence to their grow'ing and yielding pow'er in Bihar and to the 
possibility of obtaining a cured leaf which would be comparable 
in colour, burning and smoking qualities to that which is 
popularly known as Virginian. In the experiments carried 
out in 1824-25, Adcock and Burley tobaccos were both trans- 
planted very early as it was anticipated ,that in the Bihar 
climate they would be slow' in coming to maturity. This 
expectation was not realized, and it w'as necessary to harvest 
both tobaccos in January when the low' temperature and high 
humidity w'ere not favourable for curing. In spite of this, 
Burley cured to the mahogany colour which is typical of this 
tobacco ; Adcock, howrever, failed to cure to the bright lemon 
colour which is required of this tobacco for cigarette manu- 
facture. In the season 1925-26 transplanting w'as carried out 
much later with the object of obtaining a more favourable 
curing season, [n both seasons the yields were satisfactory : 
Adcock gave on the average 1,000 lb. and Burley 1,200 lb. 
of dry leaf per acre. These tobaccos can therefore be grown 
successfully in Bihar, and the results obtained in the curing 
experiments described below' suggest that success may- 
be achieved in producing a bright cigarette tobacco in 
Bihar. 
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Burley tobacco ripens on tlie field to a lemon yellow colour 
and takes on a brown colour on tke racks. The colour of the 
cured leaf varies from light to dark broAvn according to the 
climatic conditions at the time of curing) the lighter shades of 
brown being obtained when the air is dry. Our experience 
has been that Burley cannot be cured to a bright yellow colour 
in Bihar by arc-curing. Adcock tobacco does not ripen to a 
yellow colour on the field, and We have.not succeeded in obtain- 
ing a satisfactory colour by placing the plants directly on racks 
in the air. If the weather happens to be dry when the plants 
are placed on the racks, the leaves dry up very quickly without 
much change and a large proportion of green leaves results 
in the cured product. If the Weather happens to be moist, 
the leaves darken to a reddish brown colour on the racks. 
To OA ercome this difficulty the folloAving method was adopted'^ 
After harvesting as soon as the plants were sufficiently wilted 
to bear transhipment to the Adcini1y_ of the racks they were 
placed in long narrow heaps on the ground. The heaps were 
about 4 feet AVide and 9 inches high and were covered with a 
thin layer of dry grass, so as to prevent rapid evaporation. 
After 48 hours the leaves were a unifonn bright yellow colour 
and the plants were then transferred to the racks. If the 
temperature is high, about 90 ]?ar., and the humidity is low*, 
30 to 70 per cent., during the first four days on the racks, then 
the bright yellow colour which is required in Adcock tobacco 
for cigarette purposes will be fixed. On the other hand, if 
a moist atmosphere and low temperature prevail after the 
plants are placed on the racks, then the leaf darkens to a 
reddish brown colour. Both these conditions were well de- 
monstrated during the past season. The first lot of Adcock 
which was placed on the racks cured to a very unsatisfactory 
colour as the weather was moist, whereas Avhen the second lot 
of Adcock was placed on the racks the AVeather conditions Avere 
much drier, the humidity during the greater part of the day 
ranging from 54 to 34 per cent. This tobacco cured to a satis- 
factory bright colour. As a result of this year’s Work we con- 
clude that Adcock can be cured to a bright colour in Bihar by 
first wilting of the leaf in a grass heap and then placing on racks 

o2 
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in a dry warm atmosphere. Experience of the Bihar climate, 
however, shows that we can by no means rely on a prevalence 
of dry west winds during the curing season, and it appears that 
some method of controlling air temperature and humidity must 
be adopted if we are to be certain of the quality of our product. 

With the object of testing the results which might be 
obtained by controlling the air temperature and humidity 
during curing, a small quantify of Adcock tobacco which had 
been wilted to a yellow colour in a grass heap, as described 
above, was placed on racks in a room which was heated by a 
closed stove. The stove was kept burning for three days 
during which time the temperature in the room rose from 80 to 
100 Par., and the humidity fell from 76 per cent, to 36 per cent. 
Under these conditions the bright yellow colour Was fixed in 
the leaf. 

The smoking and burning qualities of the Adcock tobacco 
cured in this manner have been tested by an expert and pro- 
nounced to be vei}' good. A more extensive trial of this 
method of curing will be carried out in the current year. The 
Becond Assistant, Babu Eashi Ram. has done very good work 
on this subject. 

EaJiar (Cajanus indicus). The result of the experiment 
which has for its object the isolation of a type of rahar resistant 
to wilt disease will be found in a joint report with the Imperial 
Mycologist (page 208). 

These results will be studied in relation with those obtained 
in the isolation of unit species in mliar. This work was com- 
menced during the year under review, and some 240 different 
cultures are being studied and classified ; the Pirst Assistant 
is carrying on this branch of the work. 

Fibres. The eight types of Hibiscus cannabinus which were 
isolated in 19 11 were maintained in culture, and small quantities 
of seed of the best types were distributed. These cultures 
have been propagated from selfed seed for many years, and 
in the last few seasons it has been obser\'ed that in these pro- 
genies from selfed seed the number of sterile or incompletely 
fertile plants is on the increase. As a rule sterile plants grow 
for some time in the normal manner, but when they are about 
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tv'o to three feet liigh the internodcs become short and the 
leaves shorten and curl up, giving the plant a bushy virescent 
appearance. Such plants produce few capsules or none at all. 
In the past season in the progeny of four single plants of Type 
1 the proportions of normal, intermediate and sterile plants 
were as follows : — 




Cuss rocQumroY "vrrm rnooEniES 

No. of 
plant 

Dcsoription Of seed 

1 

Normal 

1 

Inter- 

modlato 

Stciilo 

or 

oTovdod 

Total 

1 

Seed from plants xrhicli were 
bagged ovoiy season. 

6 

11 

38 

64 

2 

Ditto . . . 

4 

13 

44 

01 

3 

Seed from plants bagged in 
tho previous season (1024) 
but not bagged in 1023. 
Tho history of oailior years 
not knonn exactly. 

17 

7 

31 

65 

. 4 

Ditto 

8 

IS 

33 

64 


The above results indicate that continued selfed plants 
produce more sterile plants than those in which the possibility 
of cross-fertilization is not excluded. The causes of sterility 
are being investigated. 

A new type of jute, munber D. 27, obtained from tiie Pibre 
Expert, Bengal, gave u yield of 8 maunds of seed per acre ; 
this type appears to do well in Bihar. Purther trials as laid 
down in the previous report arc in progress. 

Gram. The Pusa types of gram were maintained in culture 
and the following • approximate quantities of the two most 
favourable tj’pes were distributed: — 

Md. 

Tjpo 17 23 

Typo 20 20 

Other new tyiies arc being isolated and their classification 
will be published in duo course. 

A study of the incidence of sterility and the number of 
seeds per capsule in the 26 Pusa types was carried out. It 
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was found that the proportion of sterile capsules ranged fromS 
per cent, to 27 per cent., and that gcnorall}’ a majority of the 
capsules wore one-seeded. Tlie preponderance of one-seeded 
capsules is most marked in the large-seeded, i^pes (1 to 6) 
which show about 8o per cent, one-seeded capsules, about 3 
per cent, two-seoded and about 12 per cent, sterile. On 
account of these factors these t^pcs are not such goodyiolders 
as Tjpes 18 and 25 in. which the proportion of tWo-seeded 
capsules is higlier, reaching abojit 28 per cent. Attempts to 
obtain crosses between a large-seeded and a small-seeded tjpe 
met with considerable difficulties as the flower proved very 
delicate and susceptible both to the mutilation wJiich is un- 
avoidable during emasculation and to the high humidiiy 
which occurs inside the covering hags. These troubles’ 
were overcome .ind .some hybrid seed has been obtained from 
crosses between Type 1 and Type 25 and from crosses between 
Typc2 and'fypc 18. fnthelnttcrcrossthefirst liybrid genera- 
tion has been gronm. The ]?, plant resembled Type 18 in 
possessing light green lc.we8 with a slight reddening on the 
margin of the leaf and on the stem. The pink flower colour 
of Typo 18 proved dominant to the white colour of 'IVpe 2* 
This research is being carried on by the students. The investi- 
gation into the wilt disease of gram is being carried out by 
the Imperial Mycologist, this Section assisting in the supply 
of pure line seed. 

Oil-seeds. The hybridization work on linseed outlined 
in the last annual report was continued and during the past 
season the first hybrid generation was grown. The investiga- 
tion into the variatioji in the incidence of nilt disease (F7i$a- 
rium Lini Bolley) on different unit species of linseed is being , 
continued by the Imperial Mycologist, this Section assisting 
as in the similar investigation with gram. Tlie following 
r^uantitics of seed of the Pusa types were distnhuted : — 

Md. 

Tjpo 12 9 

Typo 15 
Typo DO 
Tjpo 121 


9 
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Small quantities were also sent to tlie Departments of 
Agriculture in Iraq and Minnesota (U. S. A.). 

' A classification of ten new typ es of safilower was completed 
and will be published in due course. The unit species of sesa- 
nium are being isolated and 1 04 preliminary selections have 
been made. 

Sugarcane. The trial of sugarcane seedlings received from 
the Sugarcane Breeding Station, Coimbatore, was continued. 
The difficulties in packing these seedlings for the long rail 
journey have been largely overcome by the Sugarcane Expert 
and a considerable proportion of each consignment reaches 
Pusa in good condition. At Piisa the principal difficulty in 
rearing tWe seedlings is caused by the ravages of white ants 
in the field. It is possible that the heavy green-manuring 
which has been ca tried out in the B otanical Area in past j ears 
‘ has made this pest of exceptional virulence in this area. 
Measures were devised by the Imperial Entomologist and 
' proved partly successful in lessening the evil. At the present 
moment canes from the first batch of seedlings are growing well 
and should yield material for analysis and subsequent selec- 
tion on a basis of sugar content. 

Hemf {Cannahis satim). During the year under review 
an experiment was started to investigate the factors which 
influence the sex ratio in hemp (Cannabis saiiva). This plant 
Was selected as being a convenient dioecious organism in which 
hermaphrodite individuals are fairly common. A study of 
about 2,000 plants, grown at Pusa, showed that the ratio of 
male, female and monoecious individuals was as 1 : 3 Pre- 
vious investigators have esta lished that a change of sox in 
a plant of Cannabis could be brought about by inducing a 
disturbance in the physiological equilibrium of the plant, the 
methods generally used being the mutilation of flowers and 
vegetative parts and the injection of chemical substances. 
Some preliminary experiment® on these lines were carried 
out in the Botanical Area, and of 56 plants mutilated or other- 
wise treated only four showed a regular reversal of sex. On 
the other hand, 822 plants out of a total population of 1932 
nr 16*7 per cent, showed a natural change of sex. “ In these 
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plants as soon as normal llow'cring had ceased a secondai}’' 
crop of flowers, though feu'er in number, appeared but they 
were all of the opposite^sex. This fact tends to show that no 
definite conclusions could be drawn, at least this year, from the 
few artificial reversals obtained. Kenji Ilirata rqjoits that 
in the variety Karafuto about 50 per cent, of both male and 
female plants reversed their sexual expression through the 
mutilation caused by the removal of certain parts of the 
branches and stems at the early stage of flowering. In the 
variety Tochigi however the rate of sex reversal was cxtrcmel}' 
low under the same treatment. It seems quite probable, 
therefore, that the variety of hemp used in this experiment 
may be like the Tochigi variety of Ilirata— one in which the 
rate of sex revei.sal in reqjonse to mutilation is veiy low. 

Cieselsky claims that hemp pollinated with fresh pollen 
produces a great preponderance of staminatc plents. while 
pollinatioir with old pollen gives a preponderance of carpcllatc 
plants. To test the validity’ of this statement half r dozen 
plants of hemp were pollinated uith fresh and another half 
a dozen with stale pollen (10 hours old), and the seed of t.hese 
has been kept .separately for trial next year. 

The Third Assistant, Babu Bakhal Das Bose, has doire 
useful work oir this subject and also on the investigation on 
oats. 

Fruit. Two varieties of loquats. Pale Yellow and Golderr 
Yellow, were formerly groum in the Botanical Area, and both 
varict'es bore fruit profusely. After some years all the Pale 
Yellow variety were cut out and only the Golden Yellow tj-pe 
remained in the garden. Prom the time of cuttirrg out the 
Pale Yellow variety the Golden Yellow type failed to set fnrit 
although it produced flowers abundantly. Experin'enhs 
carried out by the First Assistant have shown that this sudden 
sterility in the Golden Yellow loquat is due to the fact that 
both types are self-sterile and that one variety will only set 
fruit when pollinated from 'the other. Some Pale Yellou' 
loquats have nowbeen obtained from Sahaianpui and planted 
near the Golden Yellow plants ; the Pale Yellow formed some 
flowers thisy ear and as was expected the neighbouring branches 
of the Golden Yellow formed fruits but the branches which 
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were more remote did not do so. When the Pale Yellow plants 
have grown larger both types will probably begin to fruit in 
a normal manner. 

Miscellaneous. The isolation of unit species of chillies was 
commenced and about 125 single plant cultures are being 
studied. A study of the unit q)ecies in peas is also in progress 
and a representative collection of pulses, wiungf, urid, masur, 
has been made from the more impoitant districts where they 
are generally grown with the object of isolating unit species 
in these crops. 

IV. pROGBAMME OF WORK FOB 1926-27. 

Investigations will be continued on the lines indicated in 
this report on the following crops : — ^V^heat, oats, maize, 
tobacco, chillies, pulses, hemp, etc. Experiments in the curing 
of tobacco and on the incidence of wilt disease in talar will 
also be carried out. The training of students will proceed as 
in past years. 

V. Publications. 

Shaw, F. J, F. . . The Supply of Seed of Improved Varictie!- 

of Ciopfc from Pubn. Agu. Jom. Itidtv, 
XXI, 192C, Part III, pp. 190-193. 

Ditto . . . Summary of tJic Progress of Boscarch in 

Agricultural Botany for the year ending 
SIst March, 1926, for inclusion in the 
Bepoit for the Privy Council. 
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EEPORT OF THE IJIPERIAL AGRICULTURAL 
CHEMIST. 

(J. N. Muicerji, B.A., B.Sc.) 

I. Administration. 

Dr. J. Sen officiated as Imperial Agriciiltuial Chemist till 
3rd November, 1925, when Dr. W. H. Harrison returned from 
leave. Dr. Harrison held charge of this Section till 4th May, 
1926, when ho took over the office of the Agricultural Adviser 
to the Government of India, and Mr. J. N. Mukerji assumed 
charge of the duties of the Imperial il^ricultural Chemist. 

From 4th February, 1920, the services of Dr. J. Sen. Super- 
numerary Agricultural Chemist, have been placed temporarily 
for two years under the Forest Department as Bio-Chemist in 
the Forest Research Institute, Dehra Dun. 

** Dr. A. N. Puri, who has been recently appointed as Phy- 
sical Chemist, jouied duty on 3rd May, 1920. 

Mr. P. B. Sanyal officiated as First Assistant from 6th 
October to 21st November, 1925. during the absence of Mr. 
J. N. Mukerji on leave. 

II. Education. 

Mr. Sher Singh Mangat, M.Sc., selected for post-graduate 
training in the Section, joined his course in November 1926, 
and is continuing his studies hero. Mr. A. T. Sen, M.Sc., the 
senior post-graduate student, is about to complete his tn'o 
years’ course by the end of August 1920. 


III. Meteorology and Dr^mn-gauoes. 

The usual meteorological and drain-gauge observations 
were maintained. The crops and drainage waters from the 
gauges were examined in the usual maimer. 



INSTITUTE, PUSA, POB 1926-26 


27 


IV. General Analytical Work and Assistance given to 

OTHER Sections. 


A. The following samples 
upon : — 

Soils .... 

Mantircs 

Fccdiiig stufis 

Oil-scods 

Sugarcancs . 

aiillf .... 

Water .... 

Oils .... 
Plant .... 
liliscellancous 


were analysed and reported 

3 

. 23 

. 12 
. 37 

.' . 8 
. 2,623 
1 
4. 

1 

3 


Total . 2.715 


QTaree samples of soil and one of weed were analysed at the 
reij^uest of the Director, Institute of Plant Industry, Indore. 
One sample of water was received from the Patiala State and 
one sample of incinerator ash from the Executive Officer, 
Lucknow Cantonment. A s.ample of linseed plant was sent 
by the Director, Civil Veterinary Department, Bihar and 
Orissa, with an enquiiy about the possible presence of poi- 
sonous principles which Were, how'ever, found to be absent. 

B. The following assistance w'as rendered to other Sec- 
tions : — 

Agricultural Section. Nine samples of manures, one feeding 
stuff, and 2,023, samples of milk w'ere (ncamined. 

Botanical Section. Eleven samples of feeding stuffs and 37 
samples of oil-seeds w^'ero analysed. 

Sugar Bureau, Nine samples of manures and eight samples 
of sugarcane w'cre reported upon. 


Y. BhSEARCH ANT) InVEST1GA'J’ION,S. 

The determination of avaihhh 'idiosylioric acid in soil. Tlie 
estimation of available phosphoric acid in soil by f he potas- 
sium carbonate method is being further investigated by Mr. 
Das. Tills method w'ns already shown to be of much use in 
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the case of calcareous soils where Dyer’s citric acid process 
fails. It was shoAN'n last year that the method was equally 
applicable to other types of soil, e.g., acid soils from Assam and 
Burma, laterite soils from Bengal and non-calcareous soils 
from Madras, and the figures obtained compared well with those 
given by Dyer’s citric acid process. During the year under 
review the method was further extended to Be\-eral lype soils 
obtained from difierent parts of India, themanurial and crop- 
ping history of which is known. The results obtained serve 
to differentiate between manured and un-manured plots and 
compare favourably w'ith those given by Dyer’s citric acid 
method. Afewtypical examples are set forth below. 



Available piiospbobic 


AOIP 

Doscription of plots 

Citiic 

Potassium 


acid 

carSonato 


inotliod 

method 


I. Laterite soils. 


North Hazi, Blochs A & D, Dacca — 



Groan 

0 0018 

0 0072 

Green mannro+Dimo 

nil 

0 0054 

” ” -l-Coivdung 

0 0021 

0 0000 

" ” -f-Condung+Iiimo .... 

0 0007 

0 0075 

Basu’s Expoiimontal Plots, Dacca — 



No manure 

nil 

0 0074 

Bonomeal , 

00020 

0 0081 

” +Limc 

0-0015 

OOOC3 

II. Acid soils. 



Block E, Jorhat Parm, Assam — 



Phosphatod . 

0 0043 

0 0093 

Non-phosphatod ....... 

0 0034 

0 0083 

Kaiimganj Paim, Assam — 



Control 

0 0000 

OOOC2 

Bonomeal ........ 

0 0021 

0 0074 
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Citrip Potnckium 
nrid cnrlxinnt® 

method ninttmd 


17. Acid sods — conoid. 

Cinchona Camji, efo MciRiiii .‘t. 'Hnnnn — 

Itad siiil from ridi.’<' 

Oood onil from *Iop(i ...... 

III. Non-calcareoiis sods. 

JTnndyal ApHriiflnral Statfon. Mndmf'— 


Xn inonnre .... 


• 

• 

0 oont 

0-0005 

rnfttomnnnro . . . 

4 

* 


. 0 o:tiin 

0<t0l4 

Xo manure .... 

4 

• 

* 

. 0 mr. 

0-0001 

Cat tio inanuro . . . 

4 

* 

* 

. omii 

0 0010 

KoHpaftI April iiKuml Sfoitnn. 5rndra<t~ 





Xo mnnnm .... 

9 

• 


. ’ 0 0074 

0-0001 

Soporiihorjilinfo . . . 

* 

• 


. o-oonr. 

0 0010 

Papor|ihoaphoto and fVnnatnldo 

• 

• 

• 

. 0 0097 

OOOlO 

Covommont I'm m, ntAimli, XJnlfoil ProTlncea 

•— 




Xo mannro .... 

• 



, O-O-ilR 

0 0083 

ratmymtl tnanuro - 

• 



. 00239 

00014 

Hiandl hurt n*poriinonfal Vaxm, C. I’.— 






Cotton ntoa. forlilo 




0 001.7 

0 0OS9 

(Oollon ntoa, Ic'i faitllo , 




OflOlR 

OOODO 

Tndoro toll, Central India — 






T.fRhh cotton aoll, tin.nianurod . 



« 

. 0-0018 

0-0001 

Tf ft at » r 


• 


0 0070 

0 0028 

DeOp cotton Wll. un'inminrod , 



• 

. 0-0015 

0 0000 

,, „ „ manurod 



a 

Q 0085 

0 0020 

L^rnllpur Agricultural fttaUon, Punjali — 






CVinlml .... 


« 

• 

. 0 0931 

0 0033 

’noncmo.al .... 


• 

« 

00011 

{,0 0039 
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1 Availabll pnosFHniuo 
AOID 

Desoription of plots 

Cl (no 
acid 
method 

1 Potasamm 
carbonate 
method 

1 

III. N on-calcareous soils — conoid. 


Gurdaspur AgricnHitral StAtton, Punjab^ 

Control ••■•••• • 

0 0113 

.0 0041 

Suporphosphato ••••••• 

0 0175 

0 0002 

OoRiploto manure ........ 

0 0210 

04000 


Utilization of Indian deposits of apatite. The results of the 
investigation reported last year on tlie utilization of apatite 
were \vtitten up and formed the subject matter of a paper on 
"The Electrolytic Production of Dicalcic Phosphate from 
Apatite in India” which was read by Mr. Das in the thirteenth 
session of the Indian Science Congress held at Bombay in 
January 1926. 

Windrowing of sugaicane. In connection with the investi- 
gation on the deterioration of windrowed canes, it was observed 
that "moisture induces germination in windrowed sugarcane 
and brings about its abrupt deterioration”, and so the de- 
terioration of windrowed canes is to be taken rather as an in- 
dication of the setting in of the process of germination. To 
study this further, a set of germination tests was carried out 
last year with fresh canes, canes windrowed in shade for 28 
days and canes subjected to preliminarj' soaking in water. The 
results obtained were promising in as much as a large majority 
of the buds of the windrowed canes were living and 66 p^ 
Cent, of them germinated in 42 days, thus demonstrating that 
the vital processes in these canes continue for a considerable 
length of time. It was further observed that sets of both 
fresh and windrowed canes germinated more quickly when 
there was a preliminary soaking in water ; in case of fresh canes 
soaked in water, 8S per cent, of the buds germinated in 22 days 
against 26 ’5 per cent, in case of tinsoaked ones. In 42 days 
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91*6 per cent, of tlie former germinated against 73 per cent, of 
the latter. Similar results were obtainei^ with windrowed 
canes too, where 41 *3 per cent, of the buds of the soaked sets 
germinated in 22 days against 5*2 per cent, of the unsoaked 
sets, and 80 per cent, of the former germinated in 42 days 
against 66 per cent, of the latter. 

The following table gives the analj'sis of the fresh and 
windrowed canes used as seeds in the germination test, and also 
of the canes obtained from them at the harvest. 


Dale of 
onaljil. 





III Juice 


Ili^crlpllon 

of cane 
in kUoa 

DrK 

0/ 

.. 1 
6ucro«o 

GhicoitG 

Purity 

SO.a-SG 

r«ali fnnM Mote lihnt- 
Inf. 


IS D3 

10 D8 

0 5S 

00 SO 


Crop Iroiti friMi «anc t ett 1 


1014 

17 15 

0 20 

Ol-lO 


Crop from fn«li cnoM ro- 
oked In water lor 24 Ins 


10 24 

IV'll 

0>12 

SS-Ol 

20-2-2B 

\Mndrowrd roner Kfort 
planting. 


10 14 

17 02 

0 41 

01>00 

l-S-20 

1 

, Crop ftam windrowed 
eini fell*. 

1A3S7 

10 DO 

10 02 

0 44 

88 51 

s.:.20 

Crop iKin wlndrriWtd 
eniiei. tcaltd In waler 
for 2t lir«. 

104 72 

10 S4 

17 04 

0 44 

01 20 


The above results show that canes produced from seeds 
of windrowed canes are as good as fresh canes or those produced 
from seeds of fresh canes, and thus demonstrate that windrowed 
canes can be utilized for seed pui poses. The yield in case 
of fresh canes subjected to a prcliminar}' soaking in water 
for 24 hours was 21*3 per cent, more than those from unsoaked 
ones. Soaking in water has thus -the effect of bringmg in a 
quicker germination and probably an increased yield. 

Svgar-heel. It has nb’eady been shown that sugar-beet can 
be successfully grown under irrigation in loamy and sandy loam 
soils of Bihar, and that the crop can be retained in the ground 
for a period of about two months and a half (from the end of 
February to themiddlcof Way) following tlie cane season. The 
results obtained with sugar-beet formed the subj ect matter of 
a paper on “Sugar-beet and its possibilities in Bihar” which w^as 
read by Mi*. Sanyal in the thirteenth session of the Indian 
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Science Congress, lield at Bombay in January 1926, and was 
also publislied as syi original article in the “Agricultural J ournal 
of India.” 

During the last winter, the experiment with sugar-beet 
was directed towards finding out if the roots can be success- 
. fully grown without irrigation in sandy and sandy loam soils 
of Bihar ; the experiment proved a failure, more specially as 
the latter part of the monsoon was not a favourable one and 
there was not sufficient moisture in the soil during the time of 
sowing for a successful germination of seeds. 

Preparation of gur by improved method. The problem of 
producing a gur superior in quality to the local production 
was investigated by Air. Ranyal. In the manufacture of gur, 
lime and soda are the two substances commonly employed for 
the clarification of the sugarcane juice. In Biliar ver)* seldom 
lime or soda is added ; the juice is simply boiled down in a verj' 
shallow open pan (7 ft. diameter and 2\ inches deep) and im- 
purities formed as scum on the surface of the boiling juice are 
removed by means of ladle. Simple boiling of the juice and 
removing the scum make the synip considerably clear, but 
when the acid juice is boiled for a long time at a high tempera- 
ture it causes inversion of sucrose and consequent production 
of a larger amount of glucose. The presence of too mxich glu- 
cose retards the crj’stallization of sucrose and renders the gur 
very hygroscopic, and it is on this account that gur locally 
prepared absorbs moisture and deliquesces during the monsoon. 
Soda improves the colour but the soap that is formed remains 
in the mass. Lime checks inversion and efficiently clarifies 
the juice on boiling, but the excess of lime if allowed to remain 
probably forms calcium glucosate at the later stages of boiling 
and turns the product dark after a time. The excess of lime is 
removed in factories by carbonatation which is not possible 
to be adopted in a cottage iudustr)\ To obtain a hard light- 
coloured gur which will not absorb moisture and will not turn 
black in time, the following procedure is adopted : — ^Lhne 
is added to the cold juice to a point showing slight 
alkalinify, and the juice then raised to boiling point when 
a small quantify of phosphoric acid barely sufficient to 
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precipitate tiie excess lime is added. Wlicn this is carefully 
done, a granular precipitate is formed wliich rapidly 
settles, carrying down all suspended impurities, and leaves 
a clear supernatant juice which can be immediately 
boiled down to ffur. A very shallow pan, such as is used in 
%e manufacture of local ffur, should be emploj’ed ; this would 
enable the evaporation of the juice to be performed rapidly. 
The temperature on no account should be allowed to exceed 
llo“C’., oihenvise some caramel is formed resulting in the pro- 
duction of a darker coloured ffur possessing a peculiar flavour 
with a slightly bitter taste. Five cakes of ffur, each weighing 
about 1 4 seers, were prepared from Co.21 3 by adopting the above 
procediirc. The ffur produced was hard, light-coloured and 
fairly crystalline. It contained SO to S3 per cent, sucrose, 2 to 
4*5 per cent, glucose, and l‘u to 2*3 per cent, ash, against 73‘S 
per cent, sucrose, 8*1 per cent, glucose and 2*5 per cent, ash 
cojjtained in the ffur prepared from the same variety of cane 
(Co. 213) by a local manufacturer, whose product was dark- 
coloured and much inferior to this. It was also observed that 
even using all precautions, the produced from the local 
Ilenija variety was inferior to that from the Coimbatore cane. 
The possibility of producing a good quality ffur from Bihar 
cane is now under inve,stigntion. 

o/ c/ial/r on a iwn-cakarcons soU. "Wit ha view to study 
the ellect of clialk on a non-calcarcous soil, some experiments 
on Kalianpur soil, which is almost devoid of lime, Were carried 
out in this laboratory. The lesult.s obtained may be summar- 
ized ns follows .* — (1) 'riie eddition of chalk to anon-calcareous 
soil increases the crop yield a.s .shown by ])ot-culturc experiments. 
(2) The increased yield is attributed, among other factors, to 
the supply of calcium to the soil naturally deficient in that 
coiistitiicnl, to the change of soil reaction in that its hydrogen 
ion concentration rises from the initial value of 0*3 to 7*0 or 
more, and also to the improved lc.xturo of the soil bj'- its mecur- 
nical opening. The last was shown to be the case when part 
of the chalk added to the soil in pot-cultures was replaced by 
an inert substance like sand, and the yield of crops increased 
thereby. (3) That the mechanical ojiening of the .soil takes 

n 
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place on the addition of chalk has been shown by (i) the de- 
creased water-holding capacity of the soil on the addition of 
chalk alone or of sand with a fixed amount of chalk, and (ii) 
the increased rate of percolation. (4) A non-calcatcous soil 
may be considerably improved in fertility by adding about 
3 per cent, of challc to satisfy its lime hunger along with a fur- 
ther quantity of either chalk or sand to improve its physical 
condition, provided the excess is not too large. The results 
obtained formed the subject of a paper on " Effect of chalk 
on a non-calcarcous soil which was read by i\lr. Das in the 
thirteenth session of the Indian Science Congress hold at 
Bombay in Januai^' 102G. 

Absorption o] moisture by soil. Dr. Sen contmued his iu' 
vestigation on the relation of the clay content of soils to their 
moisture absorption. The study of this subject has shown 
that absorption of water by soil when exposed to a moist 
atmo^here is influenced mainly by their content of clay and 
also that the presence of other soil colloids has a modifying 
influence. The influence of temperature on the amount of 
absorption has also been investigated. The relation is, how- 
ever, subject to a deviation due to the difference in temperature 
of obBer%'’ation, and in the character of the individual soils- 
The results of this investigation have been submitted for pub- 
lication as a Memoir of the Department of Agriculture in 
India. The work is of interest in that it may indicate a possible 
means of differentiating between various soil tjpes. 

Variations in the fat content of milk of selected coivs. Samples 
of milk of ten cows — ^four of theMontgomerj’- breed and six from 
the cross-bred (AjTshirexMontgomoiy’^) herd — AVere examined 
tmee daily for there fat content. In some of the cases com- 
plete figures for the whole of the lactation period are not avail- 
able, but the data obtained generally show a gradual rise in 
the fat content with the progress of the lactation period, thus 
confirming previous years’ results. The variation in the fat 
content of the milk of the Montgomery cow's under observa- 
tion was between 2*0 and 9*0 per cent., w'hile in the case of the 
cross-bred cows, it w'as between 2*1 and 7*0 per cent. The ex- 
amination of the milk of a cross-bred cow* (Latir*») during her 
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•tw'o consecutive lactation periods, lias shown a remarkable 
similarity in fat content and its variation. A chart show- 
ing the weeldy average fat percentage of morning and evening 



samples of millr of the above cow during her two consecutive 
lactation periods is attached to this report to illustrate the last 
jioint referred to above. 

Adulteration oj butter Jat or ghee willijoreign animal jat and 
its detection. The detection of foreign fats in adxilterated 
butter fat or ghee is one of the most difficult problems of food 
analysis. This is especially so when the adulterant is an animal 
fat. None of the rapid tests are reliable, aud an investiga- 
tion lias therefore been undertaken to work out a successful 
method for its detection. Recently we came across a sample 
of butter which contained 5 per cent, more fat than a sample 
•of genuine butter prepared at Pusa and also one procured 
from a recognized firm did. Such te.st8 as specific gravity, 

n 2 
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refractive index, iodine value, Eeicliert Meissl value and sapo- 
nification value showed no ahnormaliiy in the sample, though, 
it was soapy to touch, greasy in taste and contained a fat diffi- 
cultly soluble in ether and practically insoluble in strong 
alcohol. Crook’s test nath 2*5 c.o. of carbolic acid mixture 
(10 C.C. carbolic acid and 1 c.c. water) added to one gramme 
of the melted fat produced two distinct layers, indicating the 
presence of foreign animal fat in the sample. The sample 
was found to contain 8‘45 per cent, stearic acid by Ilehuer and 
Mtchell's test, whereas the pure buffalo butter contained only 
0‘33 per cent. 

The estimation of stearic acid in butter fat by Hehner and 
Mitchell's method is a laborious one, and the conditions under 
which the estimation is to be conducted are attained ^vith great 
difficulty. Crook’s method was tested and found to detect 
adulteration only when the sample under examination contained 
60 per cent, or more ot animal fat. The substitution of gly- 
cerol in place of water in the carbolic acid mixtiuc used in 
Crook’s test was fomid more satisfactory, but ns carbolic acid 
is very hygroscopic, it becomes difficult to maintain a standaid 
condition. Attention •was therefore directed towards finding 
out a suitable rapid test, based on the fractional precipitation 
of higher glycerides (of which the animal fat mostly con- 
sists of) out of a solution of the fat in some solvent, on the 
addition of strong alcohol. Such solvents as acetone, carbon 
tetrachloride and ethyl acetate (acetic ether) were tried ; the 
former tavo were foimd quite imsuitable and unsatisfactorj', 
but the latter seems to satisfy the object . 

By using acetic ether, a permanent precipitate was obtained 
with samples containing as low as 6 per cent, foreign animal 
fat, and there was an increasing proportion of the precipitate 
as the proportion of foreign animal fat was increased. The 
possibility of estimating foreign animal fat quantitatively by 
this method is now rmder investigation. 

The movements oj nitrates in the soil and subsoil. As in 
previous years, the main energies of the Scctiorr were directed 
towards this investigation ; 954 samples of soil and subsoil 
were collected iir this coimection druing the year and examined 
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for tiieir moisture and nitrate contents. In addition, electro- 
metric conductivity measurements of the extract of these soils 
were taken and very characteristic curves were obtained which 
possibly may help to elucidate the movements of soil nitrate 
and water. The study of this subject, as in last year, was 
•carried out in four areas imder different cultural conditions, 
- viz., pasture, fallow, uniirigated cropped land and cultivated 
plot receiving irrigation. The observations are BtUl being con- 
tinued in the first three ; meniaon may, however, be made of 
•some of the broad features observed. 

The report submitted last year carried the observation to 
the end of June 1926, when in the pasture area there was ob- 
served a uniform distribution of nitrate in the soil layers, 0*6 to 
1*0 lb. nitrogen per acre half foot being present. With the 
‘advent of monsoon and a fall of about 5 inches of rain between 
17th June and 8th July, no nitrification was observed in any 
of the soil layers, not even on the surface. As the monsoon 
proceeded, water in the soil moved doivnwards, but no increas- 
ing amounts of nitrate were noticed either on the surface or at 
'the lower depths imtil the first week of October, when there 
was a slight increase in the nitrate content at the surface from 
•0*8 to 1*7 lb. nitrogen per acre half foot. 

In 1924, in the pasture area an occurrence of nitrification 
was noted in the surface layer (second six inches) with the 
advent of the rains, and as the monsoon proceeded, the 
draina^ became heavier and increasing amounts of nitrate 
were washed down into -the lower depths. This wide 
•divergence between the results of two years’ e:q)eriment in 
the pasture area may be due to a difference in the character 
of the two monsoons; the one of 1924 being heavier in the 
earlier part with little or- no breaks, whereas that of 1926 
was lighter uath frequent breaks. Whatever nitrates in the 
smface were formed after each fall, were more or less con- 
sumed by the growing herbage, with the result that no 
increase in the nitrate content could be noticed in the pasture 
area during the last monsoon. 

■\^^le^ the first samples of the second series in the fallow 
plot were collected on 19th June, the distribution of nitrate. 
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except that iu the upper layer of soil, was found to he vatjdng 
between 1*8 and I’O lb. nitrogen per acre half foot. As in the 
previous year and milike the pasture, the fallow plot was very 
rich in nitrate in the topmost layer. Tliis is due to the fact 
that the surface soil liere had all along been kept distm’bed. 
With the advent of the rains, there was a quick response of the 
nitriiication processes, and as the monsoon proceeded, nitrate 
was gradually washed down to the deeper subsoil. The amount 
of nitrate in the fallow plot all along remained much higher 
than in the pasture, and in contradistinction to this latter plot, 
the fallow area, from the siu'face do\vn to sixth foot, continued 
to be very rich in nitrates upto the end of March, after which 
the distribution tended to be of the same t^^je as that noticed 
the pre^dous siunmer. It thus confirms the last year’s results. 
The results obtained with the cropped plot were similar to 
those arrived at in previous years. 

The investigation, on the whole, shows and confirms the 
previous years' results that the distribution of nitrates in soil^ 
besides being regulated by rainfall and the physical character 
of the subsoil layers, is profoundly modified by the cropping 
and the cultural operations which the field receives. The 
main features brought out is that verj' considerable quantities 
of nitrate are washed into the subsoil and ultimately lost, and 
that there is no appreciable upward movement of these subsoil 
nitrates. 


VI. Programme or work for 1926-27. 

A. Imperial AgricuUural Qhemist. 

Major subjeds. 

1 . Continuation, of, the investigation into the amount and' 
nature of drainage water from cropped and fallow land. 

2. The iniiueuGC of manuring On the composition of crop. 

3. The estimation of the available Ps O 5 by means of alka- 
line carbonate solution in calcareous soil and other tj-pcfe ot 
soils and its relation with cropping value and manurial reaction. 

4. The movement of nitrates and water in Pusa soils. 
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5. J*urtlicr investigations into the possibility of sugar-beet 
cultivation in Bihar. 

6. A'’ariations in quality of millc from selected cov's. 

7. A stud)’’ of the course of changes occuriing in the tobacco 
leaf under various methods of curing. 

8. The detection and quantitative estimation of foreign 
fat in adulterated butter fat or ghee. 

9. A stud}'' of the chemical and physical factors involved 
in combined applications of green manures and superphos- 
phates. 

10. The preparation of gvr by improved method . 

Minor subjects. 

1. A comparison of the accuracy of various onalytical 
methods. 

2. Analytical work for other Sections. 

B. Physical Chemist. 

1. A critical study of the methods of mechanical analysis 
of soils. 

2> Measurement of vapour pressure of glycerine-water 
mixtures of various concentr-itions for studying soil moisture 
relationship, 

3. Investigation to determine the nature of the alleged 
^'unfree” water in soils. 

4. Studies in the abtoiption of water vapours from un- 
saturated atmosphere and its relation to the nature of replace- 
able bases and certain other physico-chemical properties of 
the soil. 

5'. The role of electronegative ions in the soil with parti- 
cular reference to the absorption of acid radicals, and its use 
for the measurement of specific surface in soil. 

6. Investigations on the mechanism of Watei* absorption 
in soils. 

7. Studies in soil reaction : — (a) Comparison of the " quin- 
hydrone” and "hydrogen electrode " for the study of reactions 
in Indian soils. (6) Bufier action of Indian soils. 
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VII. Publications. 

Das, S. L. 

. . The Detcimination of Available Phosphoric 

Acid of Calcareous Soils. Mein, Dept. Agri. 
India, Chem. Seiics, Vol. VIII, No. 6. 

Harrison. IV. H. 

. . Report of the Progress of Agricultural Che- 

mistry in India for the year 1925-2G for 
the Cominiftcc of the Prhy Council for 
Scientific and Industrial Research, London* 

Sanj’nl, P. B, 

. . Deterioration of Sugarcane during its Stcingo 

by AVindrowing. Mem. Dept. Agii. Indiat 
Chem. Series, A^ol. VIII, No. 7. 

Son, J. . 

. . Standard Methods of Analysis of Pertilirers. 

Pusa Agii. Pes. Inst. Bulletin 164. 


Son, J., and Amin, Blmilnl A Study of Absorption of Moibturc by Soils. 
Jf. DcpI. Agii. India, Clictn. Sctics, 

* Vol. VIII, No. 12. (Zn the press.) 
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REPORT OP THE IMPERIAL AGRICULTURAL 
BACTERIOLOGIST. 

(J. H. Walton, M.A., M.Sc.) 

I. Administration. 

Six. C. M. Hutchinson held charge of the Section till 19th 
April, 1926, when he went on leave for 9 days, at the end of 
which he retired from service on 29th April, 1926, on super- 
annuation pension. Mr. Hutchinson had held the post of 
Imperial Agricultural Bacteriologist from 24th December, 
1909. 

I took charge of the Section from 20th April, 1926. I was 
on leave fiom July to November 1926. 

Mr. N. V. Joshi, First Assistant, was on leave for 3 months 
and 22 days from 16th January, 1926. Mr. C. S. Ram Ayyar, 
First Assistant, Industrial Branch, acted in place of Mr. Joshi. 


II. Training. 

/ 


Mr. M. R. Madhoke, B.Sc., was selected for post-graduate 
training in agricultural bacteriology, and joined on 4th January, 


1926. 


III. Soil Biology. 

Nitrogen fi'iation. At the end of 1922 a line of four small 
plots, each ten feet square, was laid down ; plots 1 and 3 were 
unmanured and plots 2 and 4 received larmyard manure. 
No crop was groivn on the plots, which were kept fallow and 
free from weeds. The total nitrogen was estimated to a depth 
of one foot, and nitrates to a depth of three feet, at intervals 
of three months or so. 

The nitrate in the second and third foot was never much — 
1*76 mg. per 100 gnh. soil was the maximum amount obtained, 
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ftiid lliis was wlicn llie nitrate content in the first fool was liigh, 
BO tliese amounts aie not inoludert in the table of results. 
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Tlip figures arc of considerable interest. In the fiist three 
montliB the nitrogen content of the top six inches of unmanured 
soil had doubled, Avhile that of the manured soil had fallen 
sliglitly, and was less than that of the unmanured plots. The 
nitrogen content of\he manured plots thereafter never differed 
much from that of the unmanured plots. 

TJic nitrate content of tlic plots fluctuated within wide 
limits, and went up to a very lugh figure in June 102t and 
November 1925. 'Wnien we bear in mind that I mg. of nitrate 
nitiogen per 100 grm. soil is the equivalent of 201b. ol nitrate 
nitrogen per six inch acre, and that 1 cwt. nitrate of soda 
contains about 17 lb. nitiogen; further, that the increases in 
nitrate nitrogen in these plots from March to June and June to 
October 192 J-. the Amppcaiancc of the nitrate by January 
1925. and its further formation by- November 1925, all irrvotve 
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several milligrams nitrate per 100 grm. soil, tJie economic 
importance of these fluctuations will be appreciated. 

The fluctuations in total nitrogen point to the conclusion 
that while under certain conditions niti-ogen-fixing bacteiia 
become veiy active, adding to the soil large quantities of 
nitrogen, this nitrogen is in such farm as to be easily lost, unless 
conditions are such that it is nitrified and taken up by a growing 
crop. 

To obtain some light on the problem an intensive investiga- 
tion of the soil nitrogen has been started, in which soil fi om 
the laboratory experimental area, five of the permanent 
experimental plots of the Punjab field, and irrigated land in the 
Simri fl/iab is being studied in its field condition and in the 
laboratory. 

In the first tluree months it appeared that the total nitrogen 
content of the soil varied in the same way in the field as when 
the soil was kept in the laboratory, but it is unlikely that, 
with the alteration in the seasons, it will continue to do so. 

Niinjication. It had been found that when the amount of 
nitrogen, either as cake or sulphate of ammonia, added to 
field soil exceeded 90 mg. per 100 grm. soil, no accumulation 
of nitrate took place, and the large quantities of ammonia 
added as sulphate or produced by ammoni&cation of the 
nitrogen of the cake, tended to disappear. Later, it was found, 
that rich garden soil and soil near manure pits could nitrify 
90 mg. of nitrogen per 100 grm. soil, and accumulation of 
ammoniacal nitrogen did not take place. 

Further experiments then showed that if to the field soil 
be’ first added 3o mg. of nitrogen perlOOgim. soil, and this 
nitrogen be allowed to nitrify during air incubation period ot 
six weeks, then on washing out the nitrate formed in that 
period, the soil was able to nitrify 120 mg. of added nitrogen 
per 100 grm. soil. 

Nitrifying organisms isolated during the study of intensive 
nitrification of urine were found to differ somewhat from the 
nitrifying organisms described by previous rvorkeis, in being 
able to tolerate larger quantities of ammoniacal and nitrite 
nitrogen, and also in beiug able to grow for a short time on 
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ordinary agar. The influence of these organisms, nitrite 
formers and nitrate formers, on nitrification in field soil to which 
large quantities of nitrogen (90 mg. nitrogen in cake) had been 
added, was investigated. 

At the end of foire weeks, the amounts of nitrite and nitrate 
nitrogen per 100 grm. soil, and the treatment of the soil are 
shown in.the following table. In all cases, the moisture was 
made up to 16 per cent., and the temperature of incubation 
was 30°C. 



Mo. MTBOORS rrn 100 


OR^r. SOIL AS 


Nitnto 

Bitiate 

1. Soil only 


5-4 

2. Soil + CalvO to gjvo 00 mg. H 

II-OG 

7-2 

3. Soil+Cnlo as in 2+10 c.c. of oulture ol nittaie formor. 

0-10 

52-8 

4. Soil+OiLo as in 2+10 c.a. cultuio of nitriio formor 

3-11 


6. As 3, bat oultnro stoiibzod 

4-07 

34 


The results show that vigorous nitrification occurs only 
when the nitrifying organism is added. 

Fermentation oj organic manures and their niinficaiion in 
soils. Composts of mustard cake alone and with soil and 
charcoal Avere fermented for fifteen Aveeks. The total and 
ammouiacal nitrogen Avere estimated, and the composts Avere 
mixed witn Pusa soil and alloAved to nitrify for eight Aveeks. 
The analyses of the composts showed that the inclusion of an 
amount of charcoal equal to five per cent, of the weight of cake 
hastened the decomposition of proteins. The greatest de- 
composition Avas n a compost of cake, soil and charcoal, where 
40 per cent, of the nitrogen Avas ammonified. Unfortunately 
from this compost and from. the compost of cake, soil, charcoal 
and sulphur, aljout 10 per cent, of the nitrogen was lost. Nine- 
teen per cent, of the nitrogen Avas ammonified in the cake- 
chaicoal compost ; in other composts the ammonification was 
less than seven per cent, of the total nitrogen. 
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The following table sho^vsthe percentages of the original 
nitrogen found as nitrate in Pusa soil after eight weeks, for the 
several composts. 


Compost 

1 

Nitrato per cont» 

Calco, fresh 




. 

• 

40-3 

CaLo, formontod 






40-3 

Cake and soil ..... 






60-3 

Cako, soil and sulphur . . . 






62-0 

Cako and sulphur .... 






48 0 

Cako and charcoal .... 




• 


58 0 

Cako, soil and charcoal 




• 


48 0 

Cako, sulphur and charcoal . . . 




• 

• i 

[63 0 

Cako, soil, sulphui and charcoal . . 






48-0 


The cake and charcoal compost appears to be the most 
valuable source of available nitrogen. The addition of 
charcoal has the further beneficial effect of considerably 
modifying the odour of tlie fermented cake, making it both 
less strong and of a less offensive nature. 

Biological activity in soils at hto temperahcres. Measure- 
ments of the biological activity in Pusa soil at temperatures 
below the standard temperature' of 30°C., by deteimination of 
carbon dioxide pioduction, w'ere carried out. The amounts 
of carbon dioxide in miUigrams, evolved in 20 days, are given. 
In all cases the moisture content of the soil was 16 per cent., the 
optimmn for biological activity. 




TrMrFnATcni; 



So'C. 

ao^c. 

is'c. 

Soil alone 

* • 

' 42 

. • 

26 ' 

Soil-f-Cako (to add 30 mg. nitrogen) 

• • 1 

328 

270 

202 

Soil-f0*6 per cent. Qlucoso . . . 

. 

340 

•• 

127 

Soil-f0>5 per cent. Mannito, . 

• 

205 

•• 

203 
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As much caiboii dioxide was given off in the first lour days 
in the case of soil with cake or glucose, and six days in the case 
of soil with mannitfe at 2o°0. as in the whole peiiod of 20 days at 
Jo^C. A fall of temperatoe from 25°G. to IS^C. thus causes 
biological action to be slowed down rapidly, but this action still 
continues with some vigour. 

Investigations on bacterial activities in the Punjab field. For 
some years it has been noticed that certain plots in the Punjab 
field give a very uneven stand of crop. Patches and belts of 
poor stunted growth are found, Rnd these areas in some cases 
amount to half of the plot. Samples of soil from good and bad 
patches were taken to a depth of six inches and their carbon 
dioxide producing, nitrification, and nitrogen fixing powers 
tested and compared. Small differences in their powers of 
nitrogen fixing and nitrification were found, and these were 
in favour of the bad patches. In carbon dioxide production, 
both when the soils alone were used and when cake was added, 
the good and bad patches were equal. It appears, therefore, 
that the irregularities in cropping power Avete not due to 
fiuidamental variation in the bactraiai floia of the plots, but 
must be attributed to some other cause, such as irregularity in 
the distribution of subsoil moisture. 

Of the permanei^t manurial plots in the Pimjab field, it is 
seen every year that plot 16 A, receiving green' manure and 
superphosphate, is far more productive tlian the no manure 
plot 11 A. 

The methods of biological analysis Avere then applied to 
samples of soil from these two plots to see if the difference in 
the manurial treatment of the sods would have any influence 
on the results. 

In the experiments on carbon dioxide production, AA-ithout 
the addition of cake, the manured soil gave 40 pet cent, more 
carbon dioxide in four days, than the unmanured, but when 
one per cent, cake was added to each, the amounts of carbon 
dioxide produced each day for 15 days and their totals Avere 
about equal — the difference between the totals was less than 
three per cent. Nitrification proceeded rather more rapidly 
in manured soil than in immanured ; the amounts of nitrate 
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produced after two, four, six and eight weeks were for the 
manured soil 7*2, 15*0, 16*8 and 20-4 mg., and for the un- 
manured soil 5-0, 12-0, 15*6 and 17*4 mg., respectively. In 
nitrogen fixing power the difference was strildng. In J 00 grm. 
manured soil after i one month there was a gain of 11*5 mg. 
nitrogen, against a gain of only 0-5 mg. in unmanured soil. 
After a second month’s incubation, the nitrogen content of 
the manured soil remained unaltered, wliile that of the 
unmanured rose by 3-0 mg. The amounts of nitrogen fixed 
by eacli soil in liquid culture media supplying complete nutri- 
ents, were equal. Further study of nitrogen fixation in these 
two plots is necessary before any definite conclusions can be 
drawn, and this will be carried on through ilie current year. 

Green-manuring. Repetition of small j)lot experiments 
on green-manuring with coAvpea,,d/winc/m (Sesbania aculeata)^ 
guar {Gyamopsis psoralioides) and sann-hemp again confirmed 
the previous results, that, except in the case of cowpea, in which 
the difference is negligible, higher yields are obtained by green- 
manuring with only the leafy portions of these plants than 
with the whole plant. 

In connection with the investigations on the economic 
possibilities in growing sann-hemp and, while using the tops 
of the plant ior green-manuring, obtaining fibre from the 
stalks, comparative tests between early and late cutting and 
bmying the tops were carried out, to see if by later cutting, a 
higher yield of fibre might be obtained without detriment to 
the succeeding crop. It was found that the yield of oats wms 
actually higher on those plots in which the sann-hemp tops 
had been buried late. 

Comparison of the crops of oats from plots green-manured 
with saim-hemp tops and with the whole plant showed that 
burying of tops gave better produce than burying of whole 
plant. “With wheat, from the total yields the advantage 
appeared to be the reverse of that found with oats, but the 
wheat had suffered so much from attacks of white ants, rust 
and aphis that yields were far below normal except on two 
.plots, one in each series, •where the advantage lay with the 
plot manured with tops only. 
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The 3 'ield of fibre obtained from the stalhs remaining after 
cutting the tops of the sann-hemp amounted to four maunds 
per acre. In areas subject to attacks of Avhitc ants, the burying 
of tops alone has the fiurther advantage that this pest does 
not receive the encouragement derived from the addition to 
the soil of the woody stems of the saim-hcmp. 

DecomposUio7t of cellulose. A bacillus has been discoveredj 
which when grown with any one of certain other organisms 
decomposes cellulose. It has been found tliat cellulose de- 
composition takes place not only w'hen any one of these other 
organisms is grown with the bacillus in question, but also 
w'hen their filtered enzjunes are substituted for the organisms. 
No decompositiorf ot cellulose is found if the enzyme of the 
bacillus be substituted for the bacillus. Why the sj*mbiosis 
should be neccssaiy has not yet been discovered, but is being 
investigated. 

Impel 7neal}ility in' soils. In the course of experiments’ 
on soil toxins, it was found that colloidal substances arising 
during the decomposition of organic matter in soil, made the 
soil impervious to water. The nature of the substances and the 
bacteria from the action of wlxich they arose, was investigated. 
From the soil of a maize culture pot wliich developed deficient 
drainage, bacteria were isolated, W'hich, W’hen grown in sand 
beds, caused these sand beds to become impervious to the 
passage of water. ' Imperviousness also developed in sand 
beds treated withwatei in wliich sann-hemp had been sub- 
merged for 24 hours. 

The imperviousness was associated with the production of 
slime in the sand beds. Permeability was not restored, nor 
w’as the slime cxtiacted, \>y a number of solvents such as 
alcohol, benzene, acetone, decinormal caustic soda. However, 
protracted extiaction with hot water removed the slime and 
restored peimeabiliti'. 

From the hot w’atcr extract, a grey flocculent precipitate 
settled out at 60° — 70° C. on the addition of 23 per cent, of 
ammonium sulphate. The precipitate gave the reactions for 
pectins. Several strains ox rods and cocci that can cause 
impermeability and production of slime have been isolated. 
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Tliey are facultative anaerobes tliriving best in media contain- 
ing carbohydrates with other organic substances. 

Phosphate solubilizatton. The work on solubilization of 
j)hosphate in bonemeal was carried on throughout the year. 
The stimulating effect of the addition of 6 per cent, charcoal 
to the compost is shown by the analyses of two composts, one 
witli, and one without charcoal. 



Pr,ncr.hT40K piiosthobio acid 


AVAILABLE 


.4ftor 20 wcoKr 

After 60 Mooka 


fcniicntation 

formontation 

Bonomoal, hulpliur, rand compost 

• 

30 I 

30-6 

Ditto ditto nnd oliarcoal . 

CIO 

72-C 


"WTicn charcoal is added, solubilization is both more efficient 
.and proceeds for a longer time. 

The results of a small scale experiment on potato growing 
.showed the superiority of composts of bonemeal, sulphur, sand 
and cake to superphosphate and cake, also that composts 27 
weeks old were better than those only 13 weeks old. 

ITiurther quantities of compost are being prepared for larger 
.scale experiments in the next season. 

Laboratory ejqieriments to ascertain the best proportions 
of the ingredients of the composts have been started, and these 
.at present indicate that the most suitable amount of sulphur 
to be taken is one-fourth of the weight of the bonemeal in the 
•compost. 

Only a small proportion — ^13-6 per cent. — of the total 
phosphoric acid of Trichinopoly rock phosphate was found 
.available after 47 weeks’ fermentation in composts of phosphate, 
sand, sulphur and charcoal. Wlien charcoal was omitted, 
only 8-8 per cent, of the phosphate was solubilized. No 
solubilization occurred either in nuiarient media or composts 
where Singhbhum phosphate was the source of phosphoric 
.acid. 
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IV. Silage. 

A beginning was made in the study oithe bacterial flora 
of silage. The material, chopped, maize, of the age at which 
it is made into silage in faim practice, was filled into large 
glass jars and glazed earthen pots and packed tightly. At 
first, some of the vessels were kept uncovered, others wgte 
covered with a layer of rammed earth. It was found that a 
vigorous growth of mould, to a depth of about eight inches, 
occurred in both open vessels and in those covered with earth. 
Below this depth, changes took place in the maize which at the 
end of 12-14 days resulted in what appeared to be normal 
maize silage. 

In the glass vessels, the changes in colour of the maize 
could be traced from day to day. The upper layer G'-S" 
remained green, and in this the moulds developed. Below 
this level, after only 24 hours, a change of colour was observed 
which progressed until all trace of green had disappeared, and 
the brown colour of finished silage was evident. 

A more satisfactory method of preparing silage was- 
found in the use of museum jars, with ground glass flanges. 
The jar is filled with chopped maize w’hich is tamped dowm, 
and the cover luted on to the jar, giving an airtight joint. 
No visible growth of mould occurred in these jars, and the 
gradual transformation of green maize into brorvm silage- 
could be followed from day to day. 

In the largest size jar used (about 1 gallon) the maximum’ 
temperature did not rise above in three weelts. The 
laboratory temperature during this period was 31°C. — 34*’C. 

Examination of juice, extracted by macerating a portion 
of the ensiled material in a mortar, and expressing the juice 
through a cloth, showed that after only 24 hours there is an 
enormous development of lactic acid forming bacteria. These 
could not be obtained from cultures from material which had' 
been ensiled fora period of 10-16 days. In the early stages 
yeasts also were abundant. Arrangements have been made 
to secure a continuous supply of maize, of the proper degree of 
ripeness, for the remainder of the growing season. 
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V. Dairy Bacteriology. 

Bacteriological examinations o£ tlic milk supplied by the 
Pusa Perm were made regularly tlirougliout the year. The 
relation between the season of the year and the plate counts 
was again manifested. The average of the counts obtained 
in the months July — October 1925 was 38,600 bacteria per c.c» 
milk. The average count fell to 26,200 in November and 
to 9,250 in December. 

The average counts for the six months January — June 
for the three years 1924-25-20 are as follows : — 



1924 

1023 

1026 

Junuiiiy 


20,800 

6,200 

Fobnixty 

.. 

8,300 

0,000’ 

Slarch 

8,300 

11,800 

7,700 

April 

6,000 

28.200t 

8,800 

Afay 

8,600 

22,000 

8,300 

Juno •••«•••• 


28,600 

11,100J: 


* To Juno 18lh lioforo liroak of raint. 

t llalf of tlio month. Rronlcdotm of tho stranr supply rosulfod in fluotuating. oxcoss- 
iroly iugh counts for tho othor half, 
t No heavy rain in this month. 

Thus the counts for the months March — June 1926 approxi- 
mated closely to those for the corresponding months of 1924 
and were far below those in 1925. Now in these months in 
1924 and 1926 day temperatures were higher, and humidit)^ 
lower than in 1926. Consequently the sterilizing agencies 
of sun and drought were more powerful in these years, and tho 
counts show that fewer bacteria were brought into the millc 
by dirt fi om the bodies ol the cows. 

The high average count of 38,500 in the rains in 1925 
approximates to the counts obtained in tho previous year. 
The rains for 1926 had not started by June 30th, and so tho 
expected sharp rise in the counts had not occurred by that 
date. "Wlieu comparing these counts \vith those obtained. 

k2 
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elsewhere, it must be particularly noted that at Pusa “ sani- 
tary ” or “ covered ” milk pails are not used. "Were these 
used, it has been shoAvn here that the plate counts could be 
•expected to be reduced to one-fourth jof those obtained at 
{present. 

VI. E. C. 

The supply of E.C. to the hospital and dairy at Fusa, 
Muzafierpur and Laheria Sarai hospitals, and Bihar jails was 
•continued throughout the year. 

A new type of graphode cell for the manufacture of E.C., 
made by Messrs. Mather and Platt, Ltd., was tested. It was 
found that after a few trials in which lime had not been added 
to the brine before electrolysis, corrosion of the cathode took 
place. This corrosion of the cathode which had not been 
moticed before, introducing fine particles of carbon into the 
brine, was accompanied by low concentration of available 
•chlorine in the product. When lime was added to the brine 
before electrolysis, further disintegration did not take place. 

VII. Photography. 

Cinema films of agricultural subjects were prepared during 
the year. A selection of these films was shown to the members 
of the Board 'of Agriculture during the meeting of the Board 
-at Pusa, to give them an opportunity of judging the utility 
of the cinema in illustrating the work of the .Agricultural 
Department. The film on dairying was shown at Patna and 
Bangalore also. 

Charge of the photographic department of the Institute 
was handed over to the Joint Director on 1st May, 1926. 

Vni. Miscellaneous. 

Plant diseases. Specimens of maize showing a leaf spot, 
and tobacco with lehf curl were examined. In neither case 
could the disease be ascribed to bacteria. The tobacco disease 
appeared to be the one described some years ago from G-erman 
East -Africa, due to physiological disturbances in the seedlings 
caused by excessive moisture in the seed bed. 
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* * 

!Furfcher attempts to produce wilt in betel-vine, by inocula- 
tion were unsuccessful. 

Farasiiology. Microtome preparations of house-fly tissues- 
were prepared for the Director of Public Health. Bihar and 
Orissa, and the technique of the operation was shown to one 
of his assistants. 

Qhee, Examination of samples of rancid glice showed that- 
bacterial action was not associated with the rancidity. 

IX. PnOGBATUSlE OP WORK FOR 1020-27. 

Dmring the current year the investigations now in progress, 
which have been reported on, will be continued. Special 
attention will be devoted to the subjects of soil nitrogen, 
phosphate solubilization, arid silage. 

X. Publications. 

HutchiMon, C. 31. . . Photography from the Microscope. 

Jour. Med. Res. Vol. XIII, No. 3, 
JimnaTy 1920. 

Ditto . . . Causes of infertility in Soils in relation to 

Baclorinl Action. Agri. Jour, of Indio, 
Vol. XXr, Pt. ri, March 1926. 

Ditto . . . Summary of Progress of Bcscaroh in 

Agricultural Bacteriology in India for 
1926-26, for the Committee of the Privy 
Council for Soiontifio and IndustiinF 
Besoaroh. 

Hutchinson C. 31., and Loss of sugar by inversion in Sugar Fac- 
Eam Ayyar, C.S. tories in Northern India and its provei - 

tion by Antiseptic hlcasures. Ptisa Agri. 
lies. Inst. Bull. 163, 
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EEPORT OF THE IIUPEEIAL MYCOLOGIST. 

(W. McRae, M.A., D.Sc., F.L.S.) 

I. Charge and Establishment. 

Mr. M. Mitra w'as in charge of Oie Section till 22nd 
November, 1925, when I returned from leave. From 
4th May, 1926, I acted as Joint Director in addition to my 
own duties. The post of Second Imperial Mycologist was 
still held in abeyance. During the last four months Mr. M. 
Mitra was on leave and Mr. S. N. Mitra officiated in his place. 
Fieldman Md. Taslim acted as an Assistant for four months, 
and Mr. K. M. Dutt was appointed as cleric on 17th February, 
1926. 

II. Training. 

Three students are undergoing a post-graduate course, 
one in the second year and two in the first. Two students 
from the Institute of Animal Husbandry and Dairying, Banga- 
lore, received a short course. 


III. Diseases of Plants. * 

(1) WiU of Cajanus indicus, raJiar, caused hy Fusarium 
■msinfectum. This year again there was little wilt till towards 
the end of the' season when, howe\>’er, it developed rapidly, but 
•on the whole the attack was not severe. The numbers of 
wilted plants in the fourteen permanent manurial plots are in 
general accordance with those of previous years except in plot 
IV, the farmyard manure plot that gets the heaviest dress- ' 
ing, and in plot XVI, the green-manure and superphosphate 
plot. The average number of wilted plants in the three plots 
that get superphosphate, viz., plots VIII, IX and X, is four 
times that in the five plots that get no superphosphate, viz., 
plots I. XIII, XIV, VI and VII. In the farmyard manure 
plot mentioned above the number of wilted plants has gra- 
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•dually increased year by year till it is now seven times the 
average of the five plots, and in the green-manure and super- 
phosphate plot the number of wilted plants has suddenly 
.soared up till it is six times that of the average of the five plots. 
It seems that, as hitherto hoped, green-manure does not 
always reduce the wilt in a plot manured with superphosphate. 
'These results emphasize the necessity of continuing field ex- 
periments for a long time in order to get sufficient data from 
which to draw reliable conclusions. 

The record of the wilted plants for the last nine years in 
bot series of the permanent manurial plots is given below in 
tabular form : — 



at Pusa. 
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To test the lateral spread of the disease through the soil 
in unmanured land and in land manured with superphosphate, 
five plots were laid down. In one plot of unmanured land a 
solid block of ten rows at one end was infected, while the 
lateral spread into eleven other rows was recorded. The ten 
rows had 92, 83, and 100 prar cent, plants wilted in three suc- 
cessive years, while into the rest of the plot the disease ^read 
regularly giving 9, 43 and 88 per cent, of Wilted plants in the 
respective seasons. 


Yoftr 

1 Aaxmauuus ntreoiED 

I Not 80 ramoTED 



Percentage 
o{ wilted 
plants 

No. 

of 

plants 

No. of 
wilted 
plants 

Percentage 
of wilted 
plants 

1023-24 . 

319 

204 

02 

362 

33 

9 

1924.2S . 

320 

265 

83 

. 362 

164 

43 

1926-2Q . 

320 

320 

i 

100 

352 

310 

as 


Now the wilted plants are confined to the middle of one side 
•of the plot at the far end. The land was hand-cultivated, great 
.care being taken not to move the soil laterally. The spread of 
the disease was gradual and r^ular, both in i^ace and in 
numbers. 

In two pairs of plots of a quarter of an acre each, one with 
superphosphate and one without, a line of infective material 
was placed along the middle. The following is the record for 
the tluree seasons. There were 1,230 places for plants in each 
pjiot. The difierence between that and the numbers of plants 
given in the table is due to lack of germination and to deaths 
from other causes. 



UsuAKintED 


StITSBPnOSFHaTB 

Year 

No. 

of 

plants 

No. of 
of wilted 
plants 

Peroentoge 
of wilted 
plants 

No. 

of 

plants 

No. of 
wStod 
plants , 

Peroentaeo 
of wilted 
plants 

1023-24 . 

1522 

Plotl 

0 

0 

1.223 

Plots 

1 

0-08 

1024-25 . 


60 

4-1 


77 

G<3 

1925-26 . 

1,186 

196 

16-6 

1,191 

262 

21-0 

1923-24 . 

1,210 

Plot 3 

0 

0 

1,220 

Plot 4 

1 

0-08 

1024-25 . 

1,187 

64 

4-6 

1,197 

42 

3.5 

1925-26 . 

1,136 

326 

28-6 

1,121 

795 

70.9 
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In one pair, plots 1 and 2, tlie difference in the amount of 
wilt between the no-manure and the superphosphate treatment 
is very little, while in the other pair, plots 3 and 4, it is sub- 
.stantial. The numbers and the position of the waited plants 
in these plots show that a line of infective material is too pre- 
'Carious an infection, that a block of infective plants is requir- 
ed and that under farm conditions of cultivation the infection 
is spread tlrrough the soil mechanically in an irregular manner. 
This part of the investigation will be renewed in the light of 
the facts now Imown. 

The Imperial Agriculturist very kindly sowed with dis- 
infected seed 28 quarter-acre plots that had not had mliar 
since 1908. The average number of wilted plants in the'whole 
.area was 0*3 per cent, varying from no wilt to 3 per cent. In 
comparison with 30 quarter-acre plots grown last season on the 
farm land on which rahar is in the rotation every third year 
and on which the average number of wilted plants was 8 per 
cent, varying from no -mlt to 31 per cent., this series of plots 
shows clearly that the great bulk of the infection comes from 
the fungus in the soil and not from spores borne on the seed. 

The moisture content and the pn of every three inches down 
'to two feet was taken throughout the growing season with 
results similar to those of last year. It is becoming apparent 
that, though the amount of moisture in the soil has no direct 
' relationship to the amount of wilt, the retentive nature of the 
soil has something to do with it. Where water stands for a 
•short time during rain, there wilt is worst. The result of the 
.experiment which has for its object the isolation of a type of 
rahar resistant to wilt disease will be found in a joint report 
with the Imperial Economic Botanist on page 208. 

(2) Mosaic disease of sugarcane was found a second time 
in Pusa, 'the previous occasion being in 1921 . Its presence in 
North Bihar was suspected during last year and it was cauti- 
ously mentioned in the annual report. A search in Bihar and 
■in some of the experimental stations in the United Provinces, 
-Bombay, Punjab and Madras revealed its presence on several 
'.varieties. On word being sent to other mycologists, the 
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disease was found also in tlie Central Provinces and Burmav. 
The disease has been found on the following canes : — 

Bihar. Pusa (New Area) — Co. 205, Co. 210, Co. 213,. 

Co. 232, Co. 248, Co. 250, Co. 275. Co. 281, 
Co. 282, Co. 286, Co. 287, Co. 288. 

Pusa (Silk House Area) — Co. 205, Co. 213, Co. 281 ,. 

Co. 286, Co. 287, Co. 288. 

Pusa (Farm) — Co. 213. 

Sabour Agric. Station — Co. 213, Red Mauri- 
tius.' 

Various estates — Co. 210, Co. 213, Co. 232, 
Hemja. 

United Provinces. Aligarh Agric. Station — Co. 213,. 
Co. 232. 

Bulandshahr Agric. Station — Co. 213, Co. 232,. 
Co. 281. 

Kalai Dem. Farm — Co. 213, S. 48, B. 6308, 
Mauritius 16. 

Punjab. Gurda^ur Agric. Station — Co. 210, Co. 231,. 

Co. 232, Co. 242, Co. 247, Co. 257, Co. 268, 
Co. 261, Co. 265, Co. 270, B. 6308, B. 6388, 
S. 48, A. 2. 

Madras. Palur Agric. Station — ^Mauritius 66 , B. 147,. 

B. 208, D. 1135, Fiji B, Java-Hebbal, Chit- 
toor-Poovan. 

Samalkota Agric. Station — J. 247, B. 208, 
B. 254, D. 625, D. 1135, A. 95, Purple Mauri- 
tius, Bed Mauritius. 

.Coimbatore Central Farm— Java-Hebbal, Vellai,. 
Poovan, Co. 1. 

Bombay. Manjri Agric. Station — Java 33 A, Java 36,, 
Bed Mauritius. 

Central Provinces. J. 213, Co. 203, Khari. 

Burma. J. 213, J. 33 A, B. 376, D. 74, Striped Mauritius,. 

Purple Mauritius, Java-Hebbal and Gilman. 
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‘Only the leaf-mottling is present : other secondary symp- 
-■fcoms have not been seen. Leaves sent to Java and Hawaii 
were diagnosed as having unmistakeable symptoms of mosaic. 
Many Coimbatore canes are on the list, and in the majority of 
cases these were being grown only in very small trial plots and 
were but slightly infected, sometimes indeed only one clump 
'being infected. In Pusa where the plots have been under 
•continuous observation, Co. 232 is the only Coimbatore cane 
that is fully infected. Co. 250 has up to twenty per cent., 
Co. 287 fifteen per cent., Co. 210 and Co. 213 have five per cent, 
of clumps infected, while all the other have veiy few mosaic 
-canes. One plot of Co. 213, however, short-planted in October 
to multiply seed quickly had nearly ten per cent, of the clumps 
infected. Co. 232 was also fully infected in the other stations 
where it was examined. Co. 213 and Co. 210 are canes that 
.are being grown on a large scale in Bihar, but the loss in crop 
due to mosaic is not apparent. So far the infected canes do 
not seem appreciably smaller than the healthy ones. Co. 214, 
the other cane of this class grown on a field scale here, has 
not been observed to have mosaic. No mention has been made 
of the Coimbatore canes of AVhich there is a considerable mim- 
'ber that have not sho^\*n mosaic markings, as we do not yet 
know whether the absence of ^’^mptoms is due to lack of the 
chance of uifection or to resistance. 

Of the thick canes examined. Bed Mauritius, I'urple Mauri- 
tius, Maur. 16, B. 6308 and A. 2 were always fully infected. 
Hemja, the local cane in Bihar, is heavily infected throughout 
Northern Bihar. It is very stunted and will produce a light 
yield of cane. There can be little doubt but Jhat a large part 
of the loss is due to the effects of mosaic. Comparative plots 
have been planted to ^test the loss in three A^arieties. The 
new crop was planted under supendsion and is being rogued 
re^larly to test the possibUity of eradication of the disw.se. 
It is too early yet to say more than that the method promises 
well, and so far this is the method found to be applicable in 
•other countries that liave to deal with this problem. 

^ In the varieties Co. 205, Co. 213, Co. 232, Co. 260, Co. 281 
<0o. 287 and Red Mauritius, sets from plants having mosaic 
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leafimottling have developed new plants that have identical 
leaf -mottling. Expre.'ised juice from a mottled leaf of Co. 213 
pricked into leaves of Co. 21 3 produced mottling. These plants 
into which the juice was pricked had had no mosaic mottling 
during three seasons. The same happened from Ked Mauri- 
tius to Co. 213. The mottling in Ked Mauritius is far more 
conspicuous than in Co. 213 and this character became also 
apparent in the infected leaves of Co. 213. It may bo that 
the “ vims ” is differentiated in the two varieties of cane or 
that the varieties react in different ways to the " virus.” 

In December, 1925, L. S. Subramaninm, the assistant wbo 
went to Aligarh and Guidaq»ur to search for the presence of 
mosaic, found on the leaves of Uba canes in both places an 
appearance very like that described ns streak disease by Storey”' 
in Natal. Sets of Uba from Abgarh were planted in Fcbm- 
ary in Piisa and by June one clump had de\’^eloped sjanptoms 
exactly like those of streak disease. Over the whole surface 
of the leaf occurred numerous narrow, pale stripes running 
in the direction of the veins of the leaf. Each stripe was a 
quarter to half a millimetre in breadth and nearly uniform, 
while in length it varied from half a millimetre to a centimetre 
or mote. They showed up most clearly in the newly expanded 
leaves. The juice of the leaves of this plant was then pricked 
into varieties of sugarcane and maize, but it is as yet too soon 
to expect results. 

The fungus on the roots and bases of canes suffering from 
root disease last year in the district was determined by the 
Director, Imperial Bureau of Mycology, as llendcrsoniva 
Saccitari Butl. jnicetion experiments vdth this and other 
fungi from the same source were all unsuccessful. The flooded 
conditions that induced the disease in the previous year a-ere 
not^present this year and there have been no reports of root 
disease from Bihar. 

(3) Cotton. At the request of Special Cotton Mycologist, 
Bombay, the tempei-aturc relationship of the cotton wilt fun- 
gus, Fitsarivm bp., was imdextnken by hfr. SI. Slitra. The 

• stony, H. H. Strenk ebsoaso of Eognreano. Ptiil. Ami. Union of South Africa, 
Sei. Bull 39, 1026. ^ 
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fungus Was grown at 20“C., 25“C., 30“C., 
both agar and liquid media. 

I. Groryth on agar medium — 

35“C., and 40"C., on 

The composition of the medium was 

grm. 

Agar — agar . . . ' . 

15 

Glucose 

20 

Peptone 

. . 10 

Sodium chloride 

5 

Libby's meat extract .... 

4 

Distilled water . . . . , 

. . 1,600 c.c. 


Fifteen. c.c. of tlie medium were put in each of 40 petri dishes 
selected for uniformity. Spores of the fungus from a sub- 
culture grou*n at laboratory temperature (about 20“C.) u'erc 
shahen in 5 c.c. of sterile distilled u'ater in a test tube. A. 
loop of this ivas placed on the agar in the middle of each petri 
dish, care being taken to have as far as possible the same 
amount of inoculum in each dish. Eight petri dishes were 
kept in incubators at each of five temperatures for sk da 3 ’’s 
and tlu’ec diameters were measured, each 120“ from the other. 


At 20'’C. the aveingo growth after six days M-as 


26*C. 


T| 

fi 

tt 

30“C. 



ft 

>1 


91 

99 

t* 

ft 

40^0. 


If 

}f 

ff 


min. 

. 43-7 
. 61*0 
. 58-0 
. 7-5 

. 0-0 


The eight petri dishes that had been kejjt at 40“C. irere left' 
at laboratory' temperature for a week but no grou*th took place- 
The maximum grou*th was. thus between 26“C. and 30“C. and. 
the thermal death point near 40®C. 

IT. Growtli on liquid medium — 

The composition of the medium wa.s 


Potassium acid phosphate . . 

gnu. 

. 6'0 

Potassium nitrate .... 

. 10-0 

Magnesium sulxdiato .... 

. 2-5 

Peorystallizod cane sugar . , , 

. . 34-3 

Ferrous sulphate .... 

. . Trace 

Distilled water . . „ . . 

. . 1,000 0.0- 
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Fifty cubic centimetres of the solution were put into each of 
eighteen 200 c.c. Jena glass flasks selected for uniformity. 
Spores of the fungus from a sub-culture groum at laboratory 
temperature (about 20‘’O*) Were shaken in 5 c.c. of sterile dis- 
tilled water in a test tube. A loop of this was placed in each 
flask, care being taken to have as far as possible the same 
amount of inoculum in each flask. The flasks were kept at a 
constant temperature in an incubator. A group of three flasks 
was removed at regular intervals and the fungus within each 
flask was filtered, washed and dried to a fairly constant weight. 
The dry weight in grammes is given for various temperatures. 



The 18 flasks incubated at 40°O. were afterwards left on 
the laboratory bench, but did not show any growth after six 
days. The maximum gro^vth w^as beWeen 25°C. and 30“C., 
and the thermal death point near 40“C. 

(4) Cinchona. Ten fungi were isolated last year from di- 
-seased cinchona in Siklcim plantations. Inoculation experi- 
ments were carried out at Mungpo with a view to determine 
the parasitic nature of these isolated fungi, but so far no infec- 
tions have been obtained. The fungi are being maintained in 
culture for further inocidation experiments. 

(6) THfolium alcxandrinum {BerseenC). Inoculation ex- 
periments with RJlizodonia sp., Vcrmicularia sp., and a Fusa- 
riwn on berseem were rq)eated by Md. Taslim. The results 
-obtained agree with those of last year, and it was found that 
Rhieoctonia sp. only could infect with success and was able 
- to kill a large number of the plants inoculated, viz., 126 out of 
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176i i.e.) 71 per cent. Seedlings Iiave been found to be mote 
susceptible to the disease than older plants. It was cultivated 
on many culture media and the morphology studied. The 
description agrees with that of R. Sohni KOhn. Thus R, 
Sohni Kiihn causes the stem rot of berseem in Pusa. 

(6) GtamAviU. In order to study the varieties resistant 
and susceptible to wilt disease presumed to be caused by Fusa- 
riwn sp., 25 -types (Types^ No. 1 — No. 26) that are grown in 
the Botanical Area at Pusa were tried. Seeds used for 
sowing Were sterilized with 0-5 per cent, formalin for half an 
hour. Pifteen pots were used for each type of gram and six 
seeds were sown in each pot. Out ot these 36 pots, five were 
kept as control ; in three pots infection was made when the 
plants were 4" high by infected material from the last year’s 
crop, in two pots b)*- a fresh culture of the fungus ; in three 
pots the seeds used were infected by mixing them with a culture 
containing plenty of Fitsarium spores and the remaining two 
pots were filled with soil from a place where wilted plants 
occurred in the previo.us year. All the plants that wilted were 
removed and examined as soon as they were found dead. Only 
in the pots of last year’s infected soil did wilt appear. In no 
case has infection of a gram plant been brought about by a 
culture of the fungus. Out of the 26 types, types Nos. 12, 
15, 16, 19, 21, 22, 23, 24 Were iound to be free from the disease 
as no case of wilt occurred in any of the pots. The rest were 
found to be susceptible to the disease. Types No. 6 and 
No. 9 gave 80 per cent, wilted plants in the pots with the previ- 
ous year’s infected soil. Types Nos. 1, 2, 3 gave 60 per cent, 
wilted plants, and in the rest wilting was less than 20 per cent. 
It is proposed to repeat the experiment again in the coming 
cold Weather. 

(7) Imseed wilt. The study of linseed wilt caused by Fma- 
rium Uni was continued by llr. S. N. Nanjundiah, a post- 
graduate student. The parasitic nature of the fungus was 
determined by conducting infection experiments on seedlings 

* Howard A., Howard G. Ja 0., and Rabman Khan A. Somo Varieties of Indian 
Oram. liem. Dtp, Agri, India, Dot. 8er., VU, pp. 230.2S3, 1016. 
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of a susceptible varieiy of linseed (T^pe No. 70).^ The soil 
of ten pots Was infected Avitb a culture of the fungus and seeds 
disinfected with 0'25 per cent, formalin were sown. Kve 
pots were kept as control. Ninety-six plants wilted out of 96 
in the ten p ots, while one plant wilted out of 40 in the controls.’ 
Another experiment was carried out in pots of sterilized soil 
with cultures freshly obtained from wilted plants and cultures 
one year old. Wilting occurred in 58 plants out of 68 in those 
pots in which soil was infected with cultures recently obtained, 
whereas in pots infected wdth one year old culture 10 plants 
wilted out of 97 in the pots. This show's that a culture looses 
some of its power to infect when grown for a long time in arti- 
ficial media. 

The morphology of the various cultures from various sources 
was studied but all seemed to be of the same strain. The 
temperature relationship of the growth was studied by means 
of the petri dish method. The maximum growrth lay between 
25® — 30“C. and the thermal death-point is near 37 “ or S£®C. 

In order to ascertain the varieties resistant or susceptible 
to wilt, 16 varieties of linseed that are grown in the Botanical 
Area, Pusa, were taken, and the experiment was carried out 
on the lines of the gram wilt experiment just mentioned. Wilt- 
ing occurred only in pots containing infected soil of the previous 
year, and it was observed that all the types tried are susceptible 
to the disease excq)t tj’pe No. 121^ and the Sabour variety r 
the latter, however, seems not to be botanically a pure type. 

(8) Mustard smut. Smut on mustard was observed for the 
first time in 1921 in a small plot in a villege near Pusa. The 
mustard crop in this plot had tn unhealthy growth and foimed 
a smaU quantity of seed. Upon up-rooting the plants, it w'as 
found that galls w'ere adhering to the roots and some of these 
grlls were 1" to 1|" in diameter and in appearance looked like 
a potato tuber. They were identified as Urocysiis corraloides, 
a very rare fungus. Several atten pts to get the spores to 
germinate proved unsuccessful. 

*-BoTriiid 6. L C , ond Babnan Eban A Stadica in Indian Oil Seeds, Ko. 2, Unaecd. 

JJftn. X> ft. Agri. Indta, £ol Ser., XII pji. IVO-IVS, 1824. '' 
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The fungus appears only in that particular plot year after 
year and has not been found on any other mustard plot in the 
vicinity. In 1923 soil was obtained from that plot and put in 
16 pots and sown with mustard seeds. All plants in the 16 
pots got smut galls on the roots. These pots were kept, and 
in 1924 last year’s experiment was repeated with the same 
results. In 1926 (November) the following infection experi-^ 
ment was carried out : — 

(a) In 20 pots containing infected soil of previous year 

mustard was grown. 

(b) Slustard was also grown in 16 pots, after infecting 

the seeds with spores of the fungus. 

(c) In 16 pots the soil of which Was infected with spores 

of the fungus seeds were sown, and (d) 16 pots 

w'ere kept as control. 

All the plants in (a) 20 pots containing infected soil pro- 
duced smut galls on the roots, while in the series (b) and (c) 
no sign of infection was observed. 

(9) Helmiiiihosporiose. The parasitic nature of a species 
of Hehninthosjmium on ginger and one on Panicum fnmen- 
iaceum was tested again this year, and it was found that both 
of them can infect their rcEpective hosts. Cross inoculations 
show that ginger Ilelminthos'porium can infect Eleiisine cora- 
cana, Panicim JnmenUteexm and Seiaria italica. Panicum 
' Helminthosporium can infect Eleusine coracana. Solaria iialica 
and. Zea Mays. The morphology of both species was studied 
in culture and concluded. 

(10) Phylophthora. A comparative study of P. Faberi, 
P. 'palmivora and P. Moadii was continued. 

(11) GucurbiiacccB. The study of a fruit rot disease of 
various CHicurbitaccaa caused by a species of Pythium was 
concluded. The results of cross-inoculation experiments and 
morphological study in culture show that it agrees wdth P. 
aphaniderxnatum and is closely allied to P. Buileri. 

(12) Wheat. A species of Pythium isolated from diseased 
wheat plants received from Dharwar, associated with " foot 
rot ” of wheat, was studied. 

r 2 
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IV. Systematic wobk. 

One hundred and three ^ecimens were added to the her- 
barium from within and outside India. Specimens for training 
of students were supplied to the Allahabad University, Isla- 
mia College, Peshawar, the Mycologist, Nagpur, and the 
Economic Botanist, Lyallpur. PJiysoderma Zea Maydis on 
maize found by Dr. Shaw in 1910 in Duars, Bengal, appeared in 
abundance for the first time in Pusa during the last rains, and 
Helmintlmforium turdcum hitherto occurring in small quan- 
tity was epidemic on this crop. The uredo stage of Pucdnia 
Kiiehnii (Kreug.) Butl., similar to that found on Saccharum 
spontaneum, was found on Co. 213 in Pusa. Spacelotheca 
cruenia (KUhn) Pott, on Sorghum vulgare was also recorded 
from Peshawar valley. Mycosphaerelh pinodes (B and Bos) 
Niessl that causes blight of gram was observed first in 1911 in 
North-West Frontier Province, and has again this year been 
found in Lyallpur. Specimens of coconut palms sent from the 
Andaman islands revealed the presence of Botryodiplodia ep. 
on this palm in these islands. A supplementary list of speci- 
mens in the Mycological Herbarium, Pusa, will be issued 
shortly. 


V. Pkogbamme of wobk fob 1926-27. 

1. Research 1 /oorh. New diseases of Indian crops that come 
to the notice of the Section will be investigated. The follow- 
ing crop diseases will receive special attention : — 

(ff) Diseases of cereals. 

(6) Diseases of sugarcane. 

(c) Diseases of rahar (pigeon-pea). 

(d) Diseases of gram and linseed. 

2. Training. Students and assistants will receive training 
on the lines indicated in the pro^ectus. 

3. Routine, work. Advice and assistance as req uired will be 
given to other departments and the general public. - 



69 


MoRab, W. 

Ditto 


INSTCCDTE, PUSA, 3?OR 1026-20 

VI. Publications. 

. . Report of Mycology, 1925-26, for the Com- 

mittee of the Privy Council lor Sciontific 
and Industrial Research. 

. >. Mosaic Disease on SugarcanfT in India in 

1926. Agri. Jour. India, Vol. XXI 

Partin. 
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EBPORT OP THE IMPERIAL ENTOMOLOGIST, 

(M. Af/al IIuSAiN, M.Sc., M.A.) 

I. Administration. 

Mr, M. Afzal Husain held charge of the Section throughout 
the year, Mr. T. Bainbrigge Pletcher being away on leave. 

Mr. P. V. Isaac, Second Entomologist (Dipterist), v'as on 
leave on average salary for 2 months and went abroad on 
combined leave for 0 months and 14 days with effect from 
,2Cth March, 1920. 

The services of Rai Bahadur C. S. Misra, First Assistant 
to the Imperial Entomologist, have 1 ecn placed at the disposal 
of the Indian Lac Association, for a period of 3 years, with 
effect from 2nd January, 1926. 

Mr. G. R. Dutt, Personal Assistant to the Imperial Ento- 
mologist, has been appointed Offg. First Assistant. 

Tlie Section was underst.%ffed tluroughout the ycRr. The 
new Assistants appointed in place of officers transferred or on 
long leave have been under trahring, and it is hoped will prove 
useful additions to the staff. 

II. Training. 

The following students received training dining the year 
under review : — 

(1) S. Mttkerjee, M.Sc., post-graduate student, was 

admitted in November 1923 and ilnished his course 
on 19 th September, 1925. 

(2) Devraj Puri, B.Sc., student of the Punjab University, 

worked on Rhopholocera (7 th — ^29th July, 1925 ; 
short-course student). 

(3) Karam Singh, M.Sc., student of the Punjab Univer- 

sity, woikcd on the malpighian tubules of insects 
{7th July to 7th September, 1926 ; short-course 
student). 
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, As the Entomologist to Government, Punjab, was trans- 
ferred to Pusa, and the Entomologist to Government, U. P., 
Avent out on leave to England, the fallowing four Indian Central , 
Cotton Committee scholars w'ere sent to Pusa for training and 
research ; — 

(4) Kidar Nath Trehan, M.Sc., worked on the life-history 
of MyUocerus maculosus (0th August, 1925, to 20th 
March, 1926). 

(6) Vishwa Ram Singh, L.Ag. (Systematic Entomology ; 

Ist December, 1925, to 31st May, 1926.) 

(0) H. D. >'nngpal, M.Sc. (Systematic Entomology ; 3rd 
January to 31st Ma 3 '’, 1926.) 

(7) S. S. Bindra, M.Sc. (Systematic Entomology : 12th 

January to 22nd April, 1920.) 


(8) R. N. Mukerjee M.Sc., short-course student in Fyste- 

matic Entomology; edmitted 13th May, 1920. 

(9) E. Heber, Artist of the Indian Lac Association, who 

was under training, finished his course on 28th 
October, 1925. 


III. Insect Pe.sts. 


Observations on the pests of crops, vegetp.bles and fruit 
trees were continued, and the following pests received special 
attention ; — 


Sugarcane borers. At the time of harvesting sugarcane, 
stubbles were collected and examined to ascertain the mtmbcr 
of hibernating caterpillars. Out of 1,430 stubbles examined 
101 hibernating c.ateipillar.s of Ernmahcera ' w'cre obtained 
Similarly at the time of planting, sets for sowing were also 
examined for borers and out of 1,297 sets found attacked the 
following insects were secured : — 

Per cent. 


Diatra-a spp 

Scirpopliaga xanthogasIrcUa 
Emmahecra deprcascUa 
Diilorout parasitized oatetpillars . 


66 

16 

2 

16 
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- It, therefore, appears that the caterpillars hibernating in 
stubbles are the main source of infestaiion of the next crop by 
Emmahcera depressella, and that spp. and Scirpophaga 

xantJiogastrella are sown by the careless farmer Vith his sets. 
The only other sources of infection are the alternative food 
plants, ratoon crops and crop of the previous year still standing 
in the field. 

A cartload of sugarcane stubbles was burried in a pit and 
covered over with 6 inches of soil. The pit was opened in July, 
and it was found that the stubbles had all decayed. 

The control measures which can be practised with good 
results in this country consist of safe disposal of stubhles, 
selection of insect-free sets, cutting dovui of the alternative 
food plants, and discouraging ratoon cane crops. 

The experimental sowing of cane, during October done by 
the Secretary, Sugar Bureau, is full of interest from entomolo- 
gical point of view, and the development of borers in this crop 
is being carefully studied. 

Termites. Selected Coimbatore cane seedlings which were 
planted in November in the Botanical Area were badly attacked 
by termites. The usual methods of fumigating the soil with 
carbon-bisulphide and irrigating with water containing crude 
oil emulsion gave a very temporary relief. Finally, it was 
decided to attract termites to other foodstufEs and poison 
them. With this in view a trench 2 feet deep and 1 foot wide 
was dug all round the field. Difierent kinds of available dry 
twigs such as mango, deal, sissu {Dalbergia sissoo), jute, 
saim-hamp, etc., were placed in the trench to discover which 
was most liked by these insects. Jute sticks were finally 
selected, and steeped in a mixture of lead arsenate 20 ounces, 
molasses 4 lb. and water 40 gallons, and burried in the 
trenches. This measure shows possibilities of success, hut- 
no definite opinion can be expressed unless it has been tried, 
for a few years during different seasons. The extreme severity 
of attack in the present instance may be traced to green- 
manuring. The problem of green-manuring requires a most 
careful study from the entomological point of view, as an 
addition of any organic matter to the soil provides food for 
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soil insects and makes an iiiciease in their numbers a certainty^- 
This is particularly true of termites. 

Monoflilchm sp. Excellent results were obtained in the 
control of the giant mealy bug by the use of sticky bands made 
in the laboratory. The upward march of the n 5 Tnphs was 
arrested and they died in millions. Thousands made abortive 
attempts to cross the bands and got stuck. In every case the 
part of the trunk below the band was one mass of crawling, 
insects, and the soil round the trunk of the tree was one seething . 
mass of myriads of nymphs in layers 3 bo 4 inches deep. To ■ 
shorten their misery of slow death by starvation, and their 
spread to other trees in search of suitable foodplants, the 
nymphs were destroyed by spraying with crude oil emulsion. - 
This very simple measure of banding the trees is the cheapest- 
and most efficacious method of dealing with this pest of fruit > 
trees, and an insect which is a serious nuisance when it- 
invades dwellings. 

Aphids on lentils. An experimental plot of the Imperial* 
Economic Botanist under lentils was badly attacked by aphids. - 
The bagged plants were the worst sufferers. Spraying and- 
dusting being out of question, a biological method of control- 
was tried. About 3,000 adults of Chilomcncs scxmaculala 
were collected and liberated in this plot, and when the fleld- 
was examined after 10 days not one aphid could be found. 

Mctiiffo-hoppers {Idiocerus atJcinsoni and I. clypealis).. 
Sprapng and dusting experiments against mango-hoppers 
Were carried out to test the comparative value of various 
insecticides such as (1) crude oil emulsion, (2) fish oil rosin soap, 
(3) naphthalene, (4) road dust and carbolic acid, (6) tobacco 
Waste, (G) tobacco waste with lime, (7) calcium cyanide dust 
" A,” (8) calcium cyanide dust “ S.” Of these, the first six 
had no effect on the hoppers and calcium cyanide dust “ A ” 
and “ S ” were only effective. A ” guve most oxcclleht 
results. The hoppers started dying within a few minutes of 
dusting. Four grafted mango trees of fairly large size were 
dusted vdth IQl lb. of calcium cyanide dust “ A ” and the 
operation took 4| hours. The number of hoppers killed waa 
roughly ascertained to be 200,000. In so far as small trees 
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-are concerned, one can -witli an ordinary blower reach, every 
part and loll the pests. With high trees there will be some 
difficulty. Caluium cyanide is certainly the most effective 
’•chemical for use against mango-hoppers, and its extensive 
usewiW depend on the price oi the material and theavaiahihty 
-of a suitable blower. 

Brachytrypes portentosus was bad in an experimental sugar- 
-cane plot of the Secretary, Sugar Bureau, and was successfully 
•controlled by injecting petrol in the burrows. 

Diacrisia obliqua was very bad on jute, mung {Phaseolus 
mungo) and urid {Phaseolus radiatus). It was checked by 
hand-piclring of egg-masses and young larvae which are gre- 
garious in early stages. 

Influence of cultivation on pest resisting power of plants. 
It is commonly believed that sickly plants ate more susceptible 
to attackb of insects than healthy plants, and consequently 
improvements iu cultivation, which will result in healthy 
growth of plants, are considered to be the most potent of 
pest control measures. Like most common beliefs it only states 
half truth, and wp are so far completely in the dark as to the re- 
lationship between pests and plants. For instance, does a sickly 
plant show a definite predisposition for insect pests and pro- 
•duces substances that act as attractants, or does it suffer simply 
'because it does uot possess sufficient “ vitality " to outgrow 
the attack ? 'To gain an insight into the true nature of this 
•problem experiments were started with mustard which 
/normally gets hea-vily- infested with aphids. The Imperial 
Economic Botanist very Idndly placed six lysometers at our 
disposal for this experiment and provided every possible 
facility. The help given is thanlctully acknowledged. The, 
object of the experiment was to discover the relationship be- 
iAVeen the incidence of attack and the condition of the crop 
grown in manured and unmanured soil, under different condi- 
tions — ^unirrigated, irrigated and water-logged. Three of the 
lysometers were filled with soil heavily manured with 
farmyard manure and the remaining three contained ordinary 
unmanured soil. The soil Avas well soaked with water in all the 
.six lysometers on 21 stNoA'cmber, 19^25, and mustard sown in 
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lines on 26tli November, 1925, there being the same number of 
lines in each lysometcr. Afterwards in each of the manured 
and unmahured sets of three lysometers one was irrigated and 
drained, the other kept in a water-logged condition and the 
third left unirrigated. The experiment lasted from 25 th 
November, 1025, to 14th March, 1926, and during this time 
there was only 76 cents of rain. In each lysometcr the plants 
were thinned twice and the same number of plants was kept 
in each row. The final yield of seed, as given below, may be 
taken as an index of the condition of the crop and growth : — 

grm. 


1. Manured, irrigated and drained . . . 440 

2. Manured, water-logged 295 

3. Manured, not irrigated 272 

4. Unmanured, not irrigated .... 63 

5. Unmanured, irrigated and drained ... 58 

6. Unmanured, water-logged .... 7*65 


Regarding the incidence of attack it was noticed that the 
. pest appeared simultaneously in all the lysometers, but some 
plants in each of the six lysometers were attacked earlier than 
the others. It Was noticed* that a plant with a larger number 
of leaves, branches, floWers and pods, and tlicreforc in excellent 
condition of growth, had a much larger number of insects on it 
than a plant in poor condition, i.e., with few leaves and fewer 
branches, etc. It may be said wiih certainty that the total 
mass of living material in the form of aphids was greatest in 
the lysometcr which gave the highest yield. 

It is too early to make a definite statement, but the experi- 
ment show's this quite clearly that a healthy mustard plant 
grown in a well-manured soil, properly irrigated and well 
drained, can withstand the attack of aphids much better than 
an unhealthy ” plant : but the " unhealthy " condition in 
itself does not appear to make the plant more attractive to the 
pest. It is likely that the relationship between mustard and 
mustard aphids is so well established that the pest derives its 
supply of food without causing any additional injury to its 
host, and therefore a plant which has an abundance of food 
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supply does not sufEer. Another crop may behave differently 
and during “ unhealthy ” state may show definite predisposi- 
tion towards a pest. This has to be established by actual 
experiments. 

Work on these lines will be very fruitful, and a beginning 
has been made which it will be well-worth following. 

Studies in om/position response of insects. During breed- 
ing experiments it was observed that Auhcophora abdominalis 
and Dysdercus cingulatus oviposited on moist soil only. To 
discover whether atmospheric humidity provided stimulus 
for oviposition or moist soil was essential, observations were 
started. It was discovered that atmospheric humidity was 
not of any importance and the presence of moist surface was 
essential to excite oviposition. ’ Eggs were deposited on wet 
sand, wet blotting paper and even on moist surface of glass, 
but not on dry sand or so'il even when the atmosphere was 
fully saturated with water vapour. 

Fumigation. So far no systematic study on the influence 
of fumigants on insects have been undertaken in this country, 
and our information is based on results achieved by American 
and European workers. Thus the doses recommended by 
these writers often fail to kill insects in this country. With 
a view to gain knowledge regarding this important question, 
experiments have been started to test the lethal effects of 
carbon bisulphide on Bruchus cJiinensis under varying condi- 
tions of temperature, humidity and duration of exposure- 
Preliminary tests have been made and the work will be con- 
tinued. 

Pathological Entomology. 

hir. P. V. Isaac, Second Entomologist, continued lus work 
on the life-histories and distribution of Tabanidse. 

Mr. Sharif, of the Muslim University, Aligarh, worked in 
the Entomological Section for three weeks and studied the tick 
collection of the Institute. 

Rinderpest transmission experiments were carried out 
by hir. S. K. Sen at the Veterinary Research Institute, 
Muktesar, but instead of Musca domestica, the tick Boophilus 
australis was used. Ticks remove,d from experimentally 
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infected bulls, at the height of the disease, were crushed in 
normal saline solution under sterile precautions and the emul- 
sion injected intravenously into healthy bulls. Infection 
resulted in one instance only. The possibility of hereditary 
transmission was also tested, by injecting saline emulsion of 
crushed eggs of infested ticks, and in few instances transmission 
was also attempted by transplanting on healthy bulls ticks 
removed from experimentally infected bulls. The results 
were all negative. 

Mies became very common in the dairy during April, and 
we were asked to take steps to control them. My-papor 
prepared in the following manner gave excellent results : 
equal quantities by weight of castor oil and rosin were boiled 
together and to the prepared mixture half of its weight of 
molasses was added and well stirred, and sheets of thick paper 
painted with this. 

Life-history work . — ^Breeding work was contimied. It was 
found out that Phthorimcca ojpercuMla passed through 13 
generations from July 1925 to 30tii hlay, 1926. Very few 
moths emerged from the last generation and these died, 
witliout laying eggs. The life-history of OdonUmyia cyanea, 
a very common species of Siraliomyidas, has also been studied. 

Work has also been done in describing the early stages of 
some of the Psyllid pests of plants. 


IV. Bees and Lao. 

ApicuUure. Numerous enquiries regarding apiculture were 
dealt with. Comb foundations suitable for Apis indica were 
prepared for the Political Agent, Kurram Valley, and other 
interested persons. As judged from the number of letters 
received, there is a great demand for suitable varieties of 
honey bees, and some people arc prepared to introduce foreign 
strains and experiment on their o^vn. So far wo have been 
advising against such an action, because through indiscrimi- 
nate importation there is likelihood of introdxicing bee diseases 
into this country. , The nccestity of appointing a well trained 
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Apiculturist is very pressiDg. The bee industry should be 
placed on a sound footing, and strains suitable for various 
localities established under scientific supervision as 'early as 
possible. 

Lac. The emergence of larvie from the Katiki crop started 
from 19th October, 1925 ; the larvee of the Baisaklii crop did 
not swarm till 4th July, 1926. Brood-lac was supplied to the 
Secretary, All-India Lac Company, Ltd., Calcutta, and to two 
other lac-growers. 

Kai Bahadur C. S. Misra’s services have been placed at the 
disposal of the Indian Lac Association, and it is expected that 
the training of students as well as supply of brood-lac will in 
future be arranged by this organization. 

V. Pest Act. 

In connection with the measures undertaken to prevent 
the introduction of Anthmojnus grandis (the cotton boll-weevil 
of America) into this country, the services of an Assistant 
(hir. R. N. Mathur) were placed at the disposal of the Indian 
Central Cotton Committee. For two months the Assistant 
stopped in Bombay and carefully examined the bales of 
American cotton imported into India. The examination of 
the bales was carried on before fumigation, after^fumigation, 
again on the wharf, and in a few cases when opened out in the 
mills. In all 12,615 bales were examined, of which 107 were 
opened out. Only a single crushed specimen of A. grandxs 
was seemed. 

Mr. Mathur also examined other' “ living plants ” that 
were imported during his stay in Bombay. These plants were 
being fumigated under the inspection of the Customs officers 
at the Parel Laboratory. So far no steps are being taken 
to keep a record of intercepted insects, and we are absolutely 
in dark as to what insects we are likely to find introduced into 
this country. Taking precautionary measmes such as fumi- 
gation or prohibiting the importation of certain material 
without dei^tcly knowing what insects can reach the shores 
of this country alive and get footing here, is to say the least 
very tmeconomic. Staff trained in entomology should be 
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employed at the ports to report on the insects coming in and', 
every pest we wish to guard against must be studied. It will 
be mucb cheaper and productive of more good if money be- 
spent on tliis than on fumigating dead insects. 

VI. Insect Survey. ’ 


A census of the named species in our collection was taken • 
in 1918 and another has been token tliis year. The compara- 
tive statement below shoAvs the progress made. 



1008 

1010 

1018 

1020 

Uymonoptoni 

400 

417 

758 

002 

Diptera ....... 

• • 

• • 

108 

562 

Lepidoptera ..... 

COO 

1,S3C 

2,C40 

3,000 

Colooptom ..... 

050 

1,230 

1,030 

2,470 

Rhynehota ..... 

COO 

' COO 

743 

746 

Nonroptora (eenrus antlquo) . . 

1 

00 

ISO 

314 

Orthoptcra {eensu^ ontiquo) . 

70 

01 

143 

100 

Total 

2,22J 

3,047 

G,47I 

8,816 


Collections were sent out for identification to the following . 
specialists and the help rendered by them is thankfully acknow- 
ledged ; — 

(1) Mr, G. J. Arrow — Scarabasidas (Coleoptera) 

(2) Capt. P. J. Barraud — Culicido} (Diptera) 

(3) Mr. K. G. Blair — Coccinellidro (Coleoptera) 

(4) Mr. G. E. Bryant — Axdacophora spp, (Coleoptera) 

(5) Mr. T. Bainbrigge hletchcr — ^Macros (Lepidoptora) 

(6) Mr. J. C. M. Gardner — Cerambycidro (Coleoptera); 

(7) Mr. E, Ernest Green — Coccida) (Rhynchota) 

(8) Herr R. Kleinc — ^Lycidoj (Coleoptera) 

(9) Dr. G. K. Marshall — Curculionida} (Coleoptera)., 

(10) Mr. S. Maulik— Clirysomclidoj (Coleoptera) 

(11) Herr Ochs— Gpinidco (Coleoptera) 

(12) Mr. L. B. Prout — Geometridee (Lepidoptera) 

(13) Miss A. E. Prout — ^Noctuida3 (Lepidoptera). 
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Various collections of insects were received for identifica- 
’ tion from Provincial Departments— Madras, Punjab and 
Bombay ; the School of Tropical Medicine, Calcutta ; the 
Bombay Natural History Society and private individuals, 
. and named as far as possible. 

Bequests from foreign entomologists regarding supply of 
^Indian insects were complied with and the' following speci- 
, mens were sent : — 

(1) Idiocerus aikinsoni and Idiocerus clypealis, to Mr. 

■Whitehead, Ag. Entomologist, Truro (N. S. 
Canada). 

(2) Indian Honey Bees, to Mr. Mavromonstahis, 217, St. 

Andrews’ Street, Limassol, Cyprus. 

(3) Oredochilxis gangeticus, Dinetdus unidentatus, to Herr 

G. Ochs, Germany. 

^ (4) Larval and pupal stages of HcBmatobia nudinervie, to 
Major Patton, Edinburgh. 

-(6) Scale insects on Citrus, to Mr. Chaimberlain, Cali- 
fornia, U. S. A. 

-{6) Examples of a Capsid bug {Gdllobdicus crasstcomis), 
to Dr. Pulmer, Medan. 

A part of the Lepidoptera collection has been arranged 
^in 20 cabinets and about 60 more will be required to accom- 
-modate the specimens in this group alone. The whole of the 
valuable collection of Coleoptera and Bliynchota is still kept 
an old stole boxes. 

■Vn. Catalogue of Indian Insectb. 

The following parts of the Catalogue have been issued 
.during the year : — 

Part 6 — Staphylinidse, by M. Cameron. 

part 10 — Stephanidae, by G. B. Dutt. 

Catalogues of Cicindelid® and Brenthid® have been com- 
-■pleted and are ready for publication, and those of Carabid®, 
Longicornia, Scolytid®, Plalypodid®, Bostrychid®, Anobiid®, 
f Coccidre and Thysanoptera ate imder preparation. 
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VIII. Proghaiimb of Work for 1926-27. 

Major. 

This will follow generally on the lines ot work ot the current 
year and will include general investigations of crop pests and 
specially of the pests of sugarcane, rice and cotton, of fruit 
trees, and stored grain, and also work on in.‘?cct pests of domes- 
tic animals. 

il/»Mor. 

Results m various lines require to lie written up and 
published as far as possible. Xcw inscoticideB and insecticidal 
methods will be tested as occasion arises. Systematic work 
will be carried out with our resources, and the help of specialist 
correspondents. The Catalogue ol Indian Insects Anil be 
proceeded with. Advice and assistance wll be given as far 
as possible to Provincial Departments and to all inquirers 
•on entomological subjects. 

IX. Publications. 

The following publications cither prepared by the Pusa 
staff or founded in whole or part on material sent from Pusa 
have actually been issued durhur the year ended 30th June, 
1920. 

Dutt, G. E. . . . The Giant Mealy Bug and its Contiol 

{Bull Bni. lies., XVI, pp. 155— 1C8, 
tt. IX-XI ; Oct. 1925). 

Catalogue of Indian Insects, Pait 10- 
Stephnnidto ; January 1920. 

Plctciiek, T. BAiRnnicoi: List of Publicotions on Indian Entomo- 
logy, 192<J Buff. IGl). 

Migration as a factor in Pest outbreaks 
{Bull Enl lies., XVI, 177—181 ; Oct. 
1925). 

Tentative Keys to the Ordcis and Painilics 
of Indian Insects {Bum Bull 102, 
It. I— IX; 1925). 
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Husain, M. Afzal . 


Isaac, P. V. . 


Meyrick. E. . 


Prout, L. B. 
UVAKOV, B. P. 

WlTHYCOMBE, C. L. 


. Beduction of the loss (to Cotton) causea 
by Insects. (Paper read at the Indian 
Science Congress, Bombay, 5th Januaiy^ 
1925 : published by the Indian Central 
Cotton Committee.) 

The Bed Pumpkin Beetle, Atihcophoia 
abdotninalis, Fb. and its control ; with 
a short note on A. atripennis, Fb. {Mem. 
Depl. Agii. India, Ent. Ser., IX, pp. 
31—57, tt. XII— XIV ; Feby. 1926). 

. Papers on Indian Tabanidte, VIII. Tlio 
Bionomics and Life-histories of eon c of 
the Common Tabanidte of Pusa (Mem. 
Depl. Agri. India, Ent. So., IX, pp. 
21—28, tt. V— X). 

Some observations on the Life-history and 
habits of Phycus biunneus, Wied. 
(Fam. Therevidse) (Loc. cit., pp. 29—30, 
t. XI). 

The South Andaman Coconut Slug Cater 
pillar (Thosea unifascia, Vlk.) {Ag>i. 
Jl. Ind., XX, pp. 373-379, t. XXVIII ; 
Sept. 1925). 

. Exotic Miaolepidopteta, III, Pt. 5. pp 
129—160 ; Jan. 1925. 

Exotic Microlepidoptoa, III, Pt. 9. pp 
257—288 ; Feby. 1926. 

. Geometrid Descriptions and Notes (Net, 
Zoo., XXXII, pp. 31—69 ; April 1925). 

. A revision of the genus Ceracris, Blk. 
(Orthopt Acrid.) (Ent. Mitteilungtn. 
XrV, pp. 11—17; Jan. 1925). 

. A Contribution towards a Monograph of 
the Indian Coniopterj'gidro (Neuroptera) 
(Mem. Dept. Agri. India, Ent. Ser., IX, 
pp. 1—19, tt. I— IV : Juno 1925). 
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EEPORT OF THE IMPERIAL AORICULTURIST. 

(Arjun Singh Man, L.Ag.) 

I. Charge. 

Mr. G. S. Henderson, N.D.A., N.D.D., Imperial Agricul- 
turist, held charge of the Agricultuial Section Irom 1st July, 
1925 to 16th March, 1926, and then proceeded on seven months’ 
leave from 16th March, 1926. I was put in charge of the 
current duties of the Imperial Agriculturist during the absence 
of Mr. Henderson on leave, in addition to my own, from 16th 
March, 1926. 

Mr. Aga Mohamed Mustafa, B.A. (Oxon), joined the 
Section as Agronomist in the afternoon of 21st June, 1926. 

Bhai Arjun Singh Man, L.Ag., was confirmed in the post 
of Assistant to the Imperial Agriculturist in Class II Service, 
and held it throughout the year except for 29 days from 2nd 
to 30th January, 1926, when he was on leave on average pay. 
Mr. Ali Murtaza, First Farm Overseer, acted as Assistant 
to the Imperial Agriculturist during the absence of Bhai Arjun 
Singh on leave. 

Mr. L.- S. Joseph, G.B.V.C., F.R.C.I., Cattle Superin- 
tendent, was on leave from 24:th February to 25th August, 
1925, and Mr. S. M. Jamalluddin, Second Cattle Superinten- 
dent, officiated for him. 

II. Touring and Advising. 

In November 1925, Mr. Henderson visited Gauhati with 
the Director of Agriculture, Assam, to select a site for the 
proposed cattle-breeding station. He attended the Indian 
Science Congress as President of the Agricultural Section in 
January 1926'. As a ihember of the Bara Farm Advisory 
Standing Committee, he attended in March 1926 a meeting of 
the Committee in 'the Punjab, Mr. Henderson also visited 
the Kamal Cattle Breeding Farm to give advice on cultivation 
and the cropping scheme of the farm. 

A number pi enquiries were attended to and advice given. 
Thete enquiries mostly related to cattle-breeding, fodder 
crops, tractors, silos and silage-maldng, agricultural machinery, 

o 2 
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«tc. Over a hundred maunds seed of best crop varieties and 
1,050 maunds of sugarcane were distributed to about forty 
Oovemment farms and private individuals. 

III. Training. 

Two post-graduate students attended the course of 
training in general agriculture and cattle-breeding from 4th 
Januar}- to 31st March, 1926. 

W. PusA Farm and Cultivation. 

Season. The total rainfall from June 1925 to May 1926 
amounted to 48-67 inches as against 57 inches for the corre- 
sponding period of the previous year. The monsoon broke 
•on Ist Jrme rvith a fall of ^ inch r ain followed b}’’ similar showers 
at intervals, the total for the month amounting to 5*20 inches. 
liharij sowings were started on 2nd June and continued 
throughout the month. The rainfall was fairly well distri- 
buted and the crop production was normal, except that 6*50 
inches of rain on 3rd September and 3-27 inches on the following 
day accompanied by a storm made the maize crop, which was 
just forming cobs, to lodge and thereby reduced the yield to 
a half. 

The prospects of rahi crops were not encouraging in the 
beginning owing to the failure of hathia rain, but f inch rain 
•on 9th Januaiy improved the situation considerably. Bain- 


figures are given below : — 

June 1925 




Rainfall in indicB 

5-20 

July 

« • 




9-31 

August . 

• • 




. 16-29 

September 





. 15-43 

October . 





0-17 

Ifovember 





. 0-17 

December 





. nil 

January 1926 . 





0-86 

February 





. nil 

"March . 





0-26 

April 





. ' 0-43 

May 

• 




. 0-55 




Total 

. 48-67 
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Field eaponnaiis. Tlie permanent mauurial and rotation 
experiments were continued as before. TJie figures of out- 
turn with details of treatment are given below : — 


TAimE I. 


Permanent manunal and rotation experiments for 1925-26. 
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The following e:merimcnts were continued under the direc- 
tion of the Imperiaf Mycologist to deal with the ^vilt disease 
of the arhar plant {Cajanus indicus) : — 


Table II. 


(a) Permanent manurial plots m North Pangarbi. 


not 

^0 


V ‘.jriin 

IISEIIIS 


Tnatimnl 

Ont* In 
mt>i 
3025-26 

Oat'* In 
mht 

1025 SC 

Bmifise. 



lb. 

IK 


1 

Clwclk («u}«>r]i1io«phatc>»3*«0| 60 Hu. ]ar 
Acn 

2,864 

2,874 

V Btrle*— fallovr (Itirina 
than/ 1035. 

o 

8ii|irr|ilKMplato— rgOi 20 Hi. i» r nrre ^ 

2 885 

S.CSJ 


3 

4 

CAiei^V <nupi.Titlto«pluitr>~ltfOa 60 tb. 

Acr:' 

McS04711tO (imanc^ium viljiliaU) ISO lb. 
Kf aw' ; TgOi (iiifw rplir^phatO 60 IK 
per acre 

2.402 

2,751 

2,311 

2,505 

11 Stiles— SanA-lNtup 
[ plouolted In durlnit 

lAffn/ 1035 for prren- 

& ! 

ClKck («uitprplio^i)!Kitc>~l *.04 60 lb per 
Acn* 


2,461 


« 

SOO lb. jKr Aerr j *U|w^ic«s- 
pliAU^— '1\0| 01 IK |tcr Acra 

1.725 

S,38i 


1 

OmIi (lionpinralX— 1’|0, CO IK \vr urn . 

1,SSI 



e 

Icj (SOilg (ferric rulpliatc) IW lb. pi»r Anrc ; 
auperpliotplate— i'tOi 60 IK per Acn 

1,458 



0 

OkcI (<iii*rpl wplnto)— p,Og 00 Hi. per sen 

* 1,510 



10 

Its <SO«ls (ferric sulpliAtr) 150 Ib. per Acre ; 
euprphMpiMte— 1>|0, 60 IK ]xram 

£.053 



11 

ClrcV. (iinpnpliiii>i4iatr>— p, 0 , so lb. per 
acre 

2,412 

2, wo 


12 

»i(fiO4%(f{rriesnlplntr)1501b. per acre: 
BuperjtliQfiphstc— r«0| 03 IK per acre 

£,007 1 

2,361 


IS 

ClKcb (^nperpliorpliite)— r«0, SO Ib. pn 
acts 

2,053 

■1 



(b) Four plots in Pungab field, B Block. 
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(c) Four plots in Punjab field, D BlocJc. 


Outturn 

No. of plot I'rcatniont of rahar 

por ocro 
in lb. 

ID No mnnuro ......... 1,252 

2D No mnnuio 020 

3D Xomnnoro . ]„551 

CD No mtinuto 1,01 8 


Qreen-mniuiring e-xperiments for tlic Imptirial Agricultural 
Chemist were continued during tlie year. The following are 
the details : — 


Table III. 
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Outside the purely experimental aren^ tlie major portion 
>of the unirrigated farm land is cropped under the simple rota- 
tion mentioned in previous years* reports for the production 
•of food for the pedigree cattle herd. . It forms a general fertility 
improvement experiment on a practical scale. The compara- 
tive figures of outtuni from 1912-13 to 1925-20 are given below. 
The decrease noticeable under the column “ green fodder 
in Table IV is due to the major portion of the green crops, which 
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used to be cut and fed in, being now grazed to niilcli cow’s 
in the field. It has been observed that the daily milk yield 
of cows is more satisfactory wlien the animals are allowed 
to graze the green crop in the field than when the same is cut 
and fed in the byre. 


Table l\\ 


Yield fiom 13 fields {413 acres) jor the last 14 years. 
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1,100 

4,1,0 

20,14f» 

l02l-2» - 


B7-00 

0.810 

407 

1,234 

7,117 

20,010 

1025 20 . 

• 

’ 4*107 

4,011 

343 

1,030 

5.084 

22,000 


Sugarcane. 7*26 acres of Co. 213 w’cre grown on the farm. 
It jnelded 525 maunds stripped cane per acre; out of this 
1,050 maunds w’cre distributed for seed A larger area has 
been put down this year as there is a demand for seed of Co. 205. 

Oats. The best yield of farm oats per acre obtained was 
24 maunds from an area of 40 acres, and the average outturn 
per acre from 244 acres was 18-84 maunds as compared Avith 
22 maunds per acre dwing the previous year. About 100 
maunds seed of pure oats was distributed and the demand, 
is increasing. The Scotch Potato oats wliich are under trial 
for a number of years are improving and getting accliniatized 
gradually. Pour mairnds seed of this varietj’ was obtained 
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from an area of i ncro, 'wliicli will be sowni on a Hold scale next 
year. 

Maize Tliiec pure t.}'|ies ol ibis crop have boon isolated 
by continuous selection and are grown pure on the farm. Seed 
is available for distribution now. 

Bcrsccm. 'Phe reclamation of the available arc.'! in the 
dhah lies been completed. It is now about J .*10 acres on which 
green fodder only is grown uiuler irrigation. Berseem was 
grown on 103 acres of this land in the cold wc-ather. Sowing 
was started at the end of September end linishcd in th“ middle 
of October. A herd of 350 cattle was put on the < JOp in the 
middle of November and remained on ber.seeni till tlie end of 
April. Eleven tliousand mauntls gceim ber.scem w.is available 
for cutting and feeding in the Ime. I'hc cattle were onlnely 
on green maize W'hich follow-cd benseem ami will continue till 
August 15th. Three thousmd and two hundrcil inaunds green 
maize has been cut and stored us silage. 

Tlie seed ol this ciop is iiujiorted from ISgypl every year. 
Its production in India is of great importance as the cost of 
imported seed is high. Last ye.ar's 20 lb. seed was sown on 
^ acre plot and 3’ieldod 20 seers lii.st class pure seed, that is, 
at the rale of mnunds per acre. About 0 acres were kept 
for seed this year and 2J niaunds good seed w’os threshed out 
of it. If the progre.ss continues like this and if we arc able 
to gel three maunds per acre, the whole question of seed pro. 
duct ion will have been solved. 

Letjunmiovs /odder arops. TJic common pulses ijunr {Ctja- 
mopsis psoral hides), inefh {Phnscahis aconifi/ohm}, cowqicas 
{Vtgna rnfjang), soyheun {OUfcine hispidn) have established 
their value for feeding and gmztng after a number of tri.'ils. 
Q’herc had always beeti a gaji when l.hcre wns no green grazing 
for the cattle in the niontlis ol October and November and the 
milk yield used to go down conf>idor.ably. To fill this gup, 
20 acres melh and 20 acres soybeans were reserved for grazing 
in October and November j’chpectivcly. The result of tins 
arrangonveut wns tbat the milk yield remained normal (Table 
VI IT). These’ pulses are sown at the bicfik ol the monsoon 
and arc fit for grazing in the following order : — Guar— in 
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August, cowpeas — in September, meth — ^in October, soybeans 
— ^in November. Grazing of soybeans was demonstrated on a 
practical scale to tlie members of tlie Board of Agriculture in 
the first week of December last. 

All crops are sown by means of seed drills which provide 
easy and cheap means of interculture.. The seed drill 
in common use is tlie 11 -row Monarch drill (Plate I). Sixteen 
plots of equal size were sown under wheat Pusa 52 with this 
di'ill and 12 plots of the same size witli the country plough 
in collaboration with the Imperial Economic Botanist. The 
avciage yield from 10 drilled plots per acre was 1,480 lb. as 
Against 1,223 lb. per acre sown with the country plough. 

Silaga. Tliis is tire most economical way of storing green 
fodder for the periods when succulent food is scarce. It is 
speciall}’ necessar}- for milk cows as it helps in keeping up a 
regular milk flow. Twenty thousand maunds green maize 
was tunicd into silage during the year under report and was 
stored in Vutcha pit silos. The details of some of the pits are 
given in Table V. 


Table V. 

Showing details of some of the silo pits at Pusa. 


•Vrtal 

No. 

> uiH or pit 

of 

lotnl 

IN rfoil of 
cnti^umpilon 

Tolnl 
I'thin 
comiiii rd 

irr- 





Mil 


Md. 


1 

(basilrau . 

• 

J6-7-23 

to 

CO 

3.000 

10*10-S5 

to 

10*11.23 

2.010 

13 

A 

'fortlicTn l«n . • 

• 

21^8 S3 

.tt*8S5 

J 133 

;*V26 

to 

13*0*20 

Z.7V2 

IS 

3 

ItOatcm ruckr 11 • 

• 

to 

13 0 24 

S.SOS 


2.200 

14 


Seed selection. All farm crops are now grown with specially 
selected seed on the farm and there has been a considerable 
improvement in the output. A few varieties of drhar {Cajanus 
indicus) which are early and admit of easy interculture in 

















PLATE I. 



ELEVEN-ROW SEED DRILL SOWING OATS. 
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<5old weather ’arc under trial. Some of the gram selections 
have proved considerably superior to local varieties. 

Out of the imported pasture grasses, Rhodes grass, Natal 
grass, Para grass. Vassi grass and ICilcuyu grass appear 
promising. They passed through the long dry season quite 
* successfully, and it is proposed to try them on a large scale for 
pastures. 


V. IIachineby. 

The steam 'ploughing tacMc worked during the year for 103 
daj's. The analyses of output, cost and consumption are given 
in Tables VI and VIT. 

Tractors. Austin. Fordson and Clctiac tractors, though 
fairly old, worked steadily for light operations and for belt 
wo.-k. 

Trials were made with three ploughs sent by the Agricul- 
tural Engineer, Bunna, and a bullock cultivator invented 
by the Agricultural Engineer, Punjab, Lyallpur, and the results 
Avere reported upon. A hand rice huller was also tried and a 
report was issued. • 

Table VI. 


Showing cost of worhing steam iacJdc for last five years. 


IVirth nlnr< 


19U-2 1 
S'o.cvt 
tioiklnir 
4ivk 
tV2 

102)24 

Vo, of 
«orl.lnc 
(1av4 

120 

1024-20 
.Vo. of 
norUn^ 

UiivH 

07 

1020-20 

No. of 
Kotklni; 

101 


n« 

R%- 

«•, 

K<. 

lt<. 

Xaljoiir .... 

i.sn 

• 1,2T« 

1.117 

' 074 

i,ao8 

ViH ..... 


1,401 

I,t>l0 

1,400 

1,781 

on .... . 


40] 

400 

4in 

300 

Mlwllunrons «t«„ »iiil 

irntMah 

i,;«i 

2.13T 

on 

1,010 

3,M2 

. n>TAT* - 


i 

4,2J) 

0,020 

7,011 
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PLATE 11. 



Thtogallon a day balf.bred A}ribm'MoDigoinciy cow Polly No* 18- 
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< YI.^ i^IlLK l?Er>IQKRE, ITeBD. 

T]ie following breeding operalions were in progress during 
+lie year under report : — 

Line breeding udfli a pure Montgomery lierd by selec- 
tion of sires descended from distinguislied dams, ^']le Mojit- 
gomery berd lias attamed llic present standard of excellence 
in productive capacity owing to rigid selection and gradual 
weeding out of inferior millccrs. Out of 78 cows at present 
in tlic herd. 4 have done over 6.000 lb., 8 over 5,000 lb., and 
2S over 4,000' lb. of milh during the lactation period of 300 
days. The daily average yield per Montgomery cow lias gone 
•over 14 lb. a figure never attamed before. The best perfor- 
mances of the year were : — 


Sarial 

No. 

Nntno and No. of cow- 





Total >ioId of 
milk diinnf; the 
full period of 
Inrtntion 







lb. 

1 

Kflinli 312 ... 





■ 7,0.)3 

2 

TntinSlS. . . . 




• 

. «i,8Go 

3 

Jliiin 350 .... 





. 5,303 

4 

SainpaiiSlI ... 





. ^,010 

r, 

I.o(ini 327 . . . 





4,420 

0 

BamMin 434) . 



• , 


. 4,.'i0a 

7 

Mina 338 .... 





. 4,414 

8 

Dasmati 402 





. 4,085 


(b) Crossing of poor'milkers in the pure Montgomery herd 
•with an Ajurshirc bull. The average yield of milk per cow per 
day has gone over 20 lb. in this section of the herd. 

Out of the total number of 40 half-bred Ayishirc-Moiitgo- 
mer)' cows, one has given over 9,000 lb., 2 over 8,000 lb., 5 
•over 7,000 lb. and 8 over 6,000 lb. of milk in one lactation. 
It is witJi regret that I have to record the death during the 
year of the tivo best half-bred cows Alibi and Patty who had 
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given over 10,000 lb. (Appendix III). The best perfonnances 


of the year 'were : — 

Total yield of 

Serial Nome and No. of cow milk during the 

No. full porii^ of 

lactation 

lb. 

1 Polly 18 0,608 

3 Kilty 10 8,478 

3 Nolly 13 8,183 

4 Holla 23 . . 7,013 

n Norn 12 .... . ... 7,014 

C Glorj 22 7,217 

7 .IgpelO 0,480 

8 RoIlieOO 0,430 

0^ Maudio40 0,009 

10 Lena 81 0,004 

11 Tominn 123 ........ 0,429 


(c) Crossing of half-bred Ayrsliire-JIontgomci y cows ivitli 
pure Montgomery bulls. Only one cow has come in milk from 
the progeny of this crossing and is doing well. We have 29 
heifers i o come in in about two to three years’ time, and we shall 
then be in a po-sition to form n definite opinion about this cross. 

The le&ults of crossing cross-bied cows w'ith cro.9s-bred 
bulls and also ■with an Ayrshire bull having proved disappoint- 
ing, this line of work has been di.scontinued. 

Feeding. With the completion of the reclamation of the 
fodder growing area in the dhab, it has becomc,.pOssible to 
regularize feeding and grazing tliroughout the year. The 
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following programme was followed for feeding and grazing 
green fodder with a view to obtain an almost imiform yield 
of milk per cow per day, as is shown in Table VIII : — 


Slontli 

Feeding in the liyic 

Gmring in the field 

July 102C . 





• 

Green mniro chopped 
up 

Moth nnd nmire 

August 



a 


• 

Bo. 

Gunr 

Soptombor . 





• 

Do. 

C'oirpo.is 

Octobor 

• 


• 


* 

Siiago . . 

.Motli 

Kovombor . 

• 




• 

1)0. 

Soybean 

Bocombor . 

• 




• 

Sitago and faetacom 

Ber^pem 

Januaiy 1020 

• 




• 

Bor>ooni . . 

Borscom 

Fobruoiy . 

■ 




• 

Do. . 

Do. 

March 

• 





Do. . . . 

Do. 

April 






Bon>ocm and silngo 

Do. 

May , 






Mniro nnd nilago . 

b[olh And mairo 

Juno • 





• 

Mniro . 

Do. 


ConccntrntCA nnd n little drv ont lihma ghen in nddttinru 


Yield oj milk. It wll be seen from Table VIIT that 
lakh pounds of milk were produced this year as against 41 
lakh pounds in the previous year. The average yield per 
cow per day increased from 14’4 to 1 5*5 lb. which is over 1^ 
gallons per cow, a record unprecedented before. 






'J?ABLE \qit. 
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General. The strength of the herd at the end of the year 
'Stood at 346 animals. The condition of the cattle throughout 
the year was exceedingly good owing to the incessant supply 
.of green fodder. They were free from any sort of contagious 
diseases. 

Finaivcial results. The total returns from the sale of cattle, 
milk and milk products amounted to Bs. 40,632 as against 
Bs. 29,685 in the preceding year. Eighty-five animals were 
disposed of from the herd during the year, realizing 
Bs. 11,216-10. The highest prices obtained were for a pure 
Montgomery bull Bs. 760, for a half-bred cowBs. 330, and for 
.a Montgomery cow Bs. 290 (Appendix I). 

Percentage of caws in milk. This is a very important pro- 
blem f rom the millc producer’s point of view who sells fresh 
milk direct. A constant number of cows in milk throughout 
the year means a constant supply of milk to the regular 
.customers and a full control over the market. The following 
statement shows the percentage of cows in mUk in the Pusa 
iherd during the year under report. 



Table IX 
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Miscellaneous. 

Tie farm land outside Pusa Estate kno^vn as tie New Area 
and measuring 149 acres was taken over from the Secretary, 
Sugar Bureau, on Ist April, 1926, along with all agricultural 
work on sugarcane carried on by him. Budget proviaon las 
been sanctioned by tie Government for tie development of 
this area. Work in connection with levelling and an irrigation 
scheme las already been started. 

An auction sale of surplus dairy stock was held in December 
last and was well attended. 

Demonstrations on bringing waste land into cultivation 
and utilizing it profitably for growing fodder were held during 
tie time of tie meeting of tie last Board of Agriculture, and 
interested members were shown round tie farm. 

Tie old thatched roofs of the cattle sleds were renewed 
with galvanized corrugated iron sleets and were re-modelled 
for the production of milk rmder the most sanitary conditions. 

To deal with the surplus millc which could not be sold 
locally, a Government milk slop was opened at Muzaffarpur 
town, 22 miles from Pusa, and millc was transported by a motor 
lorry. The quantity sold at the above depot amounted to 
94,705| lb. 

IX. Programme of Work for 1926-27. 

1. (a) Practical treatment of pedigree dairy herd of Indian 
cattle and pedigree dairy herd of Montgomery-Ayrslire cattle. 

(6) Continuance of experiments with regard to filing a 
type of Montgomery-Ayrslire most sfiitable to Indian condi- 
tions. 

2. Practical treatment of a 1,200-acre mixed farm with 
particular attention to profitable modem machinery and the 
financial results of the work. 

The buUc of the produce of the Pusa Farm is used for. the 
maintenance of the dairy herd. The rotation adopted aims 
at the upkeep of the fertiliiy of the land along with supply 
of concentrated food and long fodder and a constant supply 

H 2 
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•of green fodder througliont the year: Included in the above 
is the study on a practical scale of : — 

(a) Botations. 

(b) Crops for fodder, seed and silage. 

(c) Implements and machinery. 

(d) Technique of cultural operations. 

3. Continuation of collection of data and results regarding 
"the cost and capabilities of the steam-ploughing taclde on 
estates of this size. 

4. Experiments vdth various types of motor tractors and 
ploughs for collection of data and working costs and for deter- 
mination of most suitable types of tractors and implements 
ior India. Also collaboration with manufacturers regarding 
the manufacturing and introduction of improvements in 
standard types to suit Indian conditions. 

5. Experimental work at Pusa — 

(o) Eotational experiments. 

(6) Trial of new varieties of crops, especially leguminous 
fodder crops. 

(c) Manurial experiments, especially seasonal and quan- 

titative tests mth phosphates. 

(d) Trial of sugarcane varieties suitable for growth without 

irrigation, along with the Sugar Bureau. 

6. Demonstrations, exhibitions and sales of surplus dairy 
•stock, etc., will be held from time to time as occasion offers. 

7. Touring and Advisory. Visits wiD be paid to provincial 
agricultural centres. 
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APPENDIX I. 


List of cattk sold during the year 1925-26. 


Serial 

No, 


Farticulan 




Price 

Bguorks 

1 

2 

UoKTaouEBr Cows (24). 

Jagti 322 , ... 

Koschra 302 . 

* 

Ba. 

105 

205 

The nr rage piioo 

S 

Shontl 320 . 

• 

• 




166 

fetched by a. 

Mon^omcry cott is 
Ba. 128.10. 

i 

AliQya 331 . 

• 

« 




265 


6 

Qftnilia 316 

« 

« 



• 

00 


0 

Kccrtjr 352 

« 

• 



» 

286 


7 

Maya 360 . 

« 

• 



• 

220 


8 

Suebila 306 


• 



• 

126 


0 

Nan 381 

« 

• 




no 


10 

Bini]a382 • 

« 

t 



• 

186 


11 

Haihia 380 

« 

• 



• 

176 


'12 

Madhuri 401 

« 

« 



t 

176 


13 

Boon^ 402 


• 



• 

200 

Digbest price; 

14 

Mahila 417 


• 




246 


16 

Boopcri 170 


« 




40 


10 

Mahajani 348 


• 




60 


17 

Mangli 100 . 


• 




126 

With her buU-cnlf.. 

18 

Parhati 246 


* 




20 


10 

Bunin 281 . 






31 


20 

Chakli 203 

r 

• 




6 


21 

Kabutri 230 


• 




14 


22 

Joogtu 142 . 


* » 




18 


23 

Bogami 107 

• 

« 



• 

12} 


24 

Bhawani 214 


• 



« 

40 
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APPENDIX l~contd. 

List of mule sold during the year 1925-26— mntd. 


Serial 

No. 

Foiiicnlata 

Price 

BraunKS 


Uojt-mtB Cows 

(4). 


Bs. 


^5 

Bot<y 39 . 

• • 

• 

• • 

330 

Highest {irice. 

26 

Calara 63 . 

• 

• 

. 

250 


27 

Fiola 46 

. 

• 

4 

200 


26 

EUa28 . 

• • 

• 

• 

300 



MiscnXiAinsotTS oxoss 

Cowa (11). 



26 

Bee 68 . 

a • 

4 

4 4 

125 

Tlia arerago price for 
16 orosa bred com is 
Bs. 176 8. 

AO 

Brce 121 . 

• • 

4 

4 4 

186 


31 

Miiinio 84 . 

• « 

• 

4 4 

70 


32 

Bruno 85 , 

« • 


4 4 

126 


33 

BcrjlllO . 

• • 


4 4 

206 


34 

Cherry 68 . 

• • 

4 

4 4 

200 


36 

Betsy 122 . 

4 * 

4 

4 4 

100 


36 

Barthel 111 

4 * 

• 

4 4 

60 

• 

37 

Barbara 80 

« • 

4 

4 4 

126 


38 

Bonny 130 

« * 

4 

4 4 

180 


30 

HUIyI33 . 

• • 


4 4 

MO 



MoimiOMERY (4). 



40 

Arjun 208 

- 

. 

• 

400 


41 

Abdul Eadir 143 . 

• 

4 

600 


42 

Ravran 340 

. 

• 

• 

760 

Highest price. 

43 

Chandnt 366 

• 

• 

• 

300 



XisczvuLVEova Ckoss Bnu. 



44 

Gcorgo 80 . 

• 

• 

• 

200 

The avciago price 
for 17 bulls is 
Bs.2d4. 
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List ol eattU sold during the gear 1925-26 — oontd. 


Serial 

No. 

Partieulara 

price 

Bemareb 

45 

Montooherv Bun. CUltes (12). 

376 

Be. 

200 


40 

384 ....... . 

300 

Highest price. 

47 

393 

285 


48 

40X •••«••• 

300 


40 

402 ...... . 

230 


SO 

404 •««•••• 

60 


SI 

40fi #••«••• 

100 


62 

407 ••••••• 

05 



873 ••«•••• 

200 


.64 

400 

230 


65 

414 «•••••• 

146 


SC 

Hostoouebt Hfxteb (I), 

413 ««■•••• 

51 

The average price 

67 

SIxsocLuunrous Oboso Heieebs (11). 

16G «•••••• 

05 

for 12 heifers ii 
Bs.80. 

.68 

168 •«••••• 

76 


69 

«•••••* 

40 


.00 

187 •••«••« 

100 


• 61 

163 •«•••«• 

00 


• 02 

135 •••••*• 

46 


03 

164 «•«#*•« 

no 


64 

166 •••*«•• 

so 


65 

140 •••••»« 

100 


60 

142 « • * • • « * 

150 

Highest price. _ 

. 07 

140 

76 
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APPENDIX 1-concltl. 


lAsl of cattle sold during the year J92S-26—coticii. 


Serial 

No. 

Fartioulacs 

Prioo 

Eehauks 






1 

Es. 



MnoEUiASEOiia Stilkuhgs (2S). 

■ 



68 

121 . 





28 


00 

123 . 




J 



70 

127 .• . 





% 







Y 

14 


71 

128 . 




. 1 



72 

120 * 





10 


73 

133 . 







74 

130 . 





27 


76 

132 . 







76 

120 . 





33 


n 

131 . 







78 

110 . 





27 


79 

124 . 







80 

122 . 





34 


81 

126 . 





. 


82 

118 . 





5 


83 

of Benny. 




• 

i 


84 

117 . 




0 

25 

Joint director, Faso,. 

85 

120 . 




J 


for cotato worlc. 

86-89 

113.110 . 




, 

lieo 

Imperial Aericnlta-- 








rist lor farm work. 

90-107 

18 insccUancoiiB cross touhc Inill-calTcs, 

Free. 



only few days old. 






108-100 

2 Hontgomcry co\rB " . 


• 

• 

IVoe 

Samoatipatv Pinjra- 
potew 





Toxu 

• 

11.216^ 
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APPENDIX ir. 


List of com of the Pvsa herd which completed their lactation during 

J925-26. 


Betltl 

Ko. 

ITamp asil Ko. of cow 

Date 

of 

Mith 

irnmlwr 

of 

rnl\ln); 

Qiinntll) ol milk (Ib.) 
Khrn diiitni; the 
jtnr (ilii*^) 


I. Sahiwal Cows 



1 

icsiDiiais ...... 

7.tl-10 

. 0 

7,031 (304) 

f» 

Vntln 3ld •••••• 

5-s-n 

D 

5,6fl:> (202) 

3 

] ton 350 

SS*0-I8 

3 

6,300 (301) 

41 

Bflrnia(l4S2 ..... 

3-8-I2 

1 

4,035 (SOI) 

S 

• • « • • 


4 

4,010 (300) 

(! 

nnmlihn 434 .... , 

lO-O-Sl 

1 

4,500 (303) 

? 

lxitiiI327 

11-J-17 

5 

1,420 (301) 

8 

338 

17.11.17 

4 

4,414 (300) 

0 

UniilnSBa 

4.7.10 

3 

4,216 (300) 

10 

minpISM 

11-11.14 

0 

4,103 (270) 

n 

llBtnin oil 309 

10-3-20 

3 

1,103 (201) 

IS 

ItoolotlnlSSS 

10-9-17 

4 

4.03T (301) 

13 

Srono 417 

SIS>3*3S 

1 

4,003 (101) 

14 

SQrzfl 3D0 

27-12-10 

n 

3,603 (SOI) 

10 

eitB 130 

30 6-17 

4 

3,B’a (301) 

10 

VaiuI 448 «*«••• 

1-4-22 

1 

3,003 (003) 

17 

VlrctinUSl 

20-1-21 

n 

3,012 (210) 

18 

IUU£(I3C0 

£5-10-1 H 

4 

3,242 (271) 

10 

Snkiml 3S5 ..... 

10-3-17 

5 

3,201 (210) 

SO 

CoinMlSlS 

21.1-17 

5 

3,122 (221) 

SI 

Oongla 817 

£7*1-17 

4 

2,003 (211) 


II. Poor Milking Saiiiwal Cows kept fob crossing with 
Ayrshire Bull. 


1 

2ri(hI410 

7-12-20 

«> 

.1,203 (207) 

<1 

Jlunill 313 

12-6-10 

1 

.1,071. (201) 

8 

Sitnln 385 

20-5-10 

S 

2,854 (203) 

4 

Veiln 376 

30-1-10 

4 

2,072 (272) 

0 

HntnlSIO 

6-12.17 

1 

2,051 (225) 

0 

K«eoortl427 

8-3-21 

4> 

2,107 (100) 

7 

SDiheru 420 ..... 

10-3-21 

A 

tt 

1,821 (130) 

8 

3r*hc«lirI420 . . . . .- 

13-1-21 

A 

1,015 (201) 
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APPENDIX n-conld. 

List of coips of the Pusa herd wMiA completed their hetation during 
1925-26 — contd. 

Date Number 

Ho. oi coir ot ot 

Urth cahlDg 

II. Poor Milking Sahiwal Cows kept por crossing with 
Ayrshire Bull — cotild. 


0 

Kaivltil 423 


. 



. 

20*1-21 

A 

1,DB0 

(H0) 

10 

niinUOS . 





• 

lG-4-10 

0 

818 

(80) 

11 

Dhasnl 340 


* . 



. 

8*12-17 

4 

012 

(SO) 

IS 

irAkIiarl440 





. 

19*4*82 

2 

17D 

(SO) 

13 

Uandall 44S 





. 

26*2.28 

2 

141 

(SI) 

14 

Chlntamanl 430 



• 


• 

10-11*21 

2 

67 

(SO) 


III. 

Sahdval Heifers under trial. 


1 

Arniirt43l . 






25*4*21 

1 

8»368 

(304) 

2 

lUjbl 4S0 • 






26-5-22 

1 

DdO 

(117) 

3 

Munnl4S4 






2*0 22 

1 

782 

(I'M) 

4 

Menu 440 . 






0-3-82 

1 

360 

(S5) 

S 

CIiU1453 . 






15*a-22 

1 

242 

{S3) 

0 

mia 468 . 






30-10-22 

1 

332 

(65) 

7 

ChlUUQO . 






3*11*22 

1 

103 

(81) 

6 

Itudra 455 






20-0-22 

1 

41 

(13) 

0 

Qenda 448 






18*1*22 

1 

40 

(SO) 

10 

Moorgl l&o 






2*11-23 

1 

34 

(I>) 




IV. 

Old Sahbval Cows. 



1 

ABliarfl 211 





. 

38*11*13 

6 

3,308 

(S80) 

2 

Aktl S31 . 





• 

10*7-13 

7 

5,762 

(S3S) 

3 

Deokl213 . 





. 

14-12-12 

0 

2,803 

(S73) 

4 

OopI 210 





. 

lo-'wa 

0 

1,042 

(E3S) 

6 

Kai1ftmbartS43 





- 

10-1*14 

0 

1,257 

(132) 


V. Half-bred Ayrshire-Sahiwal Cows. 


1 

roll) 18 . 






4*1*17 


0,603 

(304) 

2 

Kitty 10 , 





• 

23-5-16 


8,478* 

(304) 

3 

Nelly 13 . 






27-1 D-JO 

0 

8483 

(SOI) 

4 

aior)'22 , 






M.S-I7 

* 

7,217 

(304) 

6 

Nora 42 , *■ 





. 

8-018 

< 

7,044 

(303) 

0 

Bella 23 . 






3-5*17 

« 

7,043 

(301) 

7 

Iona 61 « 


. 




2-11-20 

o 

0,B04 

(304) 

a" 

DolIteSO . 


• 



‘ 

0-1-17 


6,430 

(304) 


Quantity or milk (lb.) 
{riicR UttriR? tbe 
>ear(day4) 


Berlal 

No. 
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APPENDIX U—condd. 


Xdsl of com of the Pusa herd which cotnpleled thdr laciaiion during 

1926-26— condd. 



Name and "So. of cow 

Bito 

NiimbcT 

Quantity of milk (lb.) 

TSo. 

of 

Of 

elvoii durlna the 


birth 

cahlng 

year (dayq) 


V. Half-bred AyRsmRE-SAHiwAL Cows— 


0 

AgrIo 10 

8-1-17 

6 

0,358 (301) 

10 

lDvu(llo40 

10-0-18 

4 

0,000 (304) 

11 

Anne 10 

SO-lS-10 

0 

6,573 (281) 

12 

Cy lit file 36 •••«•• 

0-11-17 

6 

6,617 (284) 

13 

l^nny SI 

11-2-17 

0 

6,300 (300) 

14 

IfaySO ...... 

3-B-17 

G 

6,201 (248) 

16 

Jilia 100 

10-8-21 

A 

6,040 (304) 

16 

Cora 70 

21-8-20 

2 

6,020 (304) 

17 

07 •«•••• 

26-7-21 

2 

4,011 (.701) 

la 

Jc88 60 •««••• 

0-3-10 

4 

4,812 (256) 

10 

ITettlo 01 

11-3-10 

3 

4,517 (305) 

M 

Laeato 05 

24-11-10 

3 

4,701 (242) 

SI 

XiOtUe 01 « • • • • a 

4-4-81 

2 

4,020 (256) 

Si 

Kenilc 83 

27-10-17 

6 

3,304 (210) 

xt 

Connie 04 ..... . 

22-11-10 

4 

1.378 (106) 

24 

Icnnic 30 

27-8-17 

6 

1/180 (170) 


VI. Misoellaneodb Cross Cows. 

1 

Ogla 38 

10-1-18 

3 

6,107 (307) 

«) 

Ucrcy 74 

31-3-20 

2 

4,600 (304) 

8 

Bcaula 70 ..... . 

6-3-20 

2 

4,407 (304) 

4 

^0 32 ■ f t • • • 

22-10-17 

4 

4,700 (280) 

£ 

BcaMe 50 

6-2-10 

3 

3,405 (230) 

G 

Bclto 102 

20-8-21 

1 

3/165 (301) 


Senny 107 

20-021 

1 

3,103 (202) 

8 

ATailahOS 

0-7-21 

1 

2,505 (304) 

■0 

Afartha 1S4 

17-0-22 

1 

2,232 (216) 


VII. Half-bred Ayrshibe-SahtwAl HErnsRS. 

1 

Tomlna 133 

10-6-22 

1 

0,423 (300) 

8 

Xenny 187 . 

26-0-22 

1 

6,343 (300) 

3 

lotlUa IS5 ... 

21-7.22 

1 

6,050 (305) 

4 

Xuda ISO 

4-2-22 

1 

4,345 (300) 

£ 

lollallO 

2-1-22 

1 

4,141 (801) 

C 

TUIyllS 

22-11-Sl 

1 

3,767 <30S) 
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APPENDIX m. 

Histones of \-hei com Alibi No. S and Patti/ No. 8. 

Alibi No. 3. — Sajm No. 79 (3,921 lb.) and MoBSgeil Titanic. 
Date of birth — 23rd January. 1915. 

Date of fiiat calving — 22nd October, 1917. 


Lactation 


lb. 


1 

n 

III 

IV 
V 

VI 

vn 


. 7,271 

. 7,080- 

. 0,722 

. 12,018 
, 9,041 

. 10,0S4 


Total . GB,R3I 


Died on Cth November, 1926. 

Dropped 8 calves— 5 cow-calves and 3 bull-calves. 

1 heifer died. 

1 heifer, | bred Flo 32 in milk. 

1 heifer. D. C. Martha 121 in milk. 

2 young heifers. 

1 bull-calf died. 

1 bull-calf castrated for general farm work. 
1 bull George No. 80, sold at Es. 200. 


Pattv No. 8. — ^Eangeli 145(3,333 lb.) and LoBBnoE.fock ■\^^dIi^e• 
Date of With — 19th March, 1910. 

Date of firat calving — ICth Jfaroh, 191 9. 

Laclation. Ib. 


I G,3S0 

II 3,832 

nr 8,lflG 

IV 8,42& 

V e,07a 

VI 7,046 

vn 10,134 


Total . 49,53G 
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Died on 20t]i April, 192G. 

Dropped 8 calves — 5 cow-calves and 3 tnll-calves. 

2 cow-calvoB died at biitli. 

2 double cross cows (Bee and Bridget) sold. 
2 buU-oalvea castrated. 

1 buU-calf sold when 3 'oung. 

1 cow-calf still young. 
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REPORT OF THE IMPERIAL DAIRY EXPERT. 

(WiELiAJi Smith.) 

I. Introduction, 

Mr. Zal R. Kotliavala, B.Ao., B.Sc., N.D.D., was appointed 
by tbc Government of India as Assistant Imperial Dairy 
Expert and joined at Bangalore on 30th November, 1926- 
I Avos in cliargc of the Avork up to 28th April AA'hcn on proceeding 
on leave I handed over to Mr. Kotliavala. The increased 
interest in the cattle-breeding and dairjing industry referred 
to in the introductory paragraph of my last year's report 
still maintains its hold on the agricultural interests of the 
country so much so. tliat at the Board of Agriculture meetings 
at Pusa. in December, the discussions mostly centred aroimd 
subjects connected AA'ith cattle-breeding and dairying. The 
country is sloAvly aivakcning to the realization of the fact 
that this cattle-millc problem is the most universal and most 
important of all agricultural problems, and tliat any scheme for 
the development of Indian agriculture which docs not include- 
the improvement of the Indian milch cow and the AA’orldng 
ox can have no great effect in advancing the economic condi- 
tion of the peasant. The efficiency of the oultiA’ation of every 
crop and the health and phyrique of the cultivator and liis 
family, depend upon the cattle problem, and sooner or, 
later it must be recognized that tbe dairying industry in India 
is more important than the cotton industry or the jute industry 
or the sugar industry, because the improvement oi the dairy 
industry means the development of the coav and tlie cow is 
essential to produce the bullock and AAithout the bullock India 
would be helpless agrionlturally. The demands made upon 
this office throughout the year for technical advice on dairying 
and cattle-breeding matters from all parts of the country con- 
tinue to increase, and at the moment piactically every ProAun- 
cial Government in the country and many of the larger States . 
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are considering some form of scheme for the bettering of their 
cattle and the development of their dairy interests. Alas, 
that so many of these schemes take such long years for 
consideration and in many cases never get beyond the considera- 
tion stage at aU. 

The outstanding feature of tlie year in the diinction of 
dairy progress is the bold step taken by the Co-operative 
Societies Milk Union in Calcutta, in erecting and equipping 
with the most modem and up-to-date machinery what is 
undoubtedly the first model city milk plant in India, and in 
this .connection special praise is due to the Corporation of the 
City of Calcutta for the support and encouragement given to 
the Union in the shape of financial assistance free of interest. 
The action of this municipality in taking real pra^wal steps 
— ^to-iiaprove-tJie^ife^itpplybf'^eiroity’llirough the medium 
of the co-operative movement might well be copied by many 
city municipalities and urban authorities in India: 

Recognizing that the cattle-breeding problem in India 
can never be placed on an economic basis ndthout the develop- 
ment of technical dairying, I have, since taking over this 
appointment, pleaded for the establishment of an experimental 
and educational dairy factory in India, where the manufacture 
of milk products could be studied on a factory scale and where 
the treatment of millc for the manufacture of milk factory 
products could be taught on practical lines. In re^onse 
to this demand the Government of India in October 1925 
authorized this department to take over the disused military- 
creamery at Anand in Gujarat as a temporary measure. To 
commence with, Government have stipulated that this crea- - 
mery shall be self-supporting, and this condition, of course, 
debars the factory from carrying out research work of any 
kind for the present. India imports enormous quantities of' 
condensed milk, dried milk, malted millc and miUc foods of 
various kinds, most of which could be made in the country, 
and the need of investigation into the manufacture of these 
products is urgent. It .will not be enough for the Agricultural 
Departments of this country to provide the cultivator with an 
efficient milldng cow. There must, along with the heavy 
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JaiJJfiDg cow. be provided a means of selling the produce of 
the cow, and for this reason alone, it is v&stly important that 
this question of research into the manufacture of milk pro- 
ducts should be undertaken without delay. Then, in addition 
to the question of the manufacture of milk products we now 
import, there is the question of the study of methods of manu- 
facture, transport, and storage of the dairy products, such as 
{jhi, butter and curd, which are now made and consumed in 
India in enormous quantities and the quality of which is 
anything but what it ought to he, due largely to want 
of tcclmical Imowlcdgc of methods of manufacture and 
handling. 

The Government of India have decided that 1 should, in 


,nd/liHnn to. my existing duties, act as Secretary of the Cattle 
liureau to be lonneu recuimuemmwon ui* xusa- 

(Bangalore) meeting of the Board 'of Agriculture. The ques- 
tion of the working of this Bureau was considered at the meet- 
ing of the Board of AgricRltuic at Pusa in December 1925 
and the Board unanimously recommended that the conteo! 
•of this Bureau he vested in an cjgicrt executive committee 
nominated hy the various Provincial Governments, the larger 
Indian States, and the caitic-brecding interests. In view 
of this recommendation and awaiting its acceptance or other- 
^Mse hy the Government of Indih, no gr^t progiess has been 
made m commencing the work of this much needed central 
wthority. Should the Government of India agree to the 
Board's recommendation, this office will at once call a meeting 
•0 t^lic executive committee and proceed to carry out the 
xluties under the committee’s direction for which Gie Bureau 
Ms been formed. Jfeantune a commencement has been made 
in ^e work of the Bureau in the compilation of lists of all 
available pedigree cattle in the country which are for' sale 
and the circulation of these lists to all likely buyers Steps 
are also being taken to form registers of aU SaMwal and Scindi 
fJl X ® registration for herd record puiposes. so 

at the Bureau may be able to submit concrete proposals for 
-fom^d executive committee, if, and when, it is 



113 


INSTITUTE, PUSA, FOR 1026-26 

II. Trainino. 

The fiist lot of students studying for the Indian Dairy 
Diploma finished their term in December, and twelve of these 
sat for examination ; of these twelve, nine passed, two with 
honours.* The three students taldug the first three places in 
this examination were given gold, silver, and bronze medals, 
very kindly donated by the Indian General Trading Co., Ltd., 
of Bombay. In addition to the beforementioned, fifteen 
students presented themselves for examination for this diploma 
at the Allahabad Agricultural Institute, Allahabad, and of 
these, seven passed.f Attached as an appendix (I) ot this 
report are the examination papers set to the students both at 
Bangalore and Allahabad. 

A new class for the Indian Dairy Diploma was commenced 
at the Bangalore farm in January 1926 for which 23 students 
have been enrolled. In connection with this class some 500 
enquiries for information were received from all over India 
and Burma, and the 23 students now enrolled were selected 
from 69 actual applications received. The new students 
include men from almost every caste and community in the 
country and have been drawn from the following provinces : 
Bombay, Madras. United Provinces, Bihar and Orissa, Bengal, 
Assam, Delhi, Baroda State, Mysore State, Gwalior State, 
Cochin State, and Travancore State. 

Sixteen short-coru’se students from Burma, Ceylon, Punjab, 
Bombay, Baroda State, Bengal and Delhi, and 24 veterinary 
assistants deputed by the Pimjab Government received tech- 
nical instruction during the year at the Bangalore and Kamel 
farms. 

In September last, a special class consisting of 22 officers of 
the Co-operative Departments of the Punjab, Bengal, Bombay, 
United Provinces, Baroda and Cocliin States was enrolled at 
Bangalore for a three months course in co-operative dairying. 


*(In orJer of merit) D. N. Khurody (lion--.), V. Wuzir (Hons.), M. C. Ilnngtt'iwtimy 
Iyengar, H. C. Vcima, G. G. Oka, T, J. Morenas, M. V. Kri&linoswmy Iyer, S G. 
Nadknr, and K. K. Desai. 

t{In order of merit) P. N. Sud, B. K. Sakocna, M. (!. Untt, N. R. tfoshi, f). H, 
Anjarin, J. F. Nagorsoth and H. F. Saksena. 
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This course was completed at the Kamal farm, and the officers 
who attended the course evinced a very special interest in tlie 
subject taught. It is my opinion that India offers a great 
and promising field for the development of co-operative dairy- 
ing, and it is certain that the education of experienced co-opera" 
tive officers of the class w'ho attended tliis comse must do 
much to assist tlic development of tJie dairy-cattle breeding 
industry in tne country.’*' 

Two post-giaduate students completed their comrse of 
training at farms imder my cliargc during the year, and one 
post-graduate student joined for training on 5th February, 
1926. 

Mr. F. J. "Warth, Physiological Chemist to Government, 
and his staff again played an important part in the training 
of the students, both post-graduate and diploma, and in addi- 
tion to this work Mr. Warth veiy* loudly undertook the examina- 
tion and reporting on feeding stuffs from all the farms under 
mj' control, I greatly nppieciato Mr. AVarth’s ready help and 
co-operation in all that pertains to the weltarc of the farms 
and the advancement of the dairy industr}'. 

In accordance witli the practice followed in previous re- 
ports, the advisory work done may be classed as : — 

(o) Work done for Local Governments, Indian Slates 
Municipalities, etc. 

(6) Advice given to the general public in India. 

(c) Information given to persons or Governments outside 
India. 

II. AVobk uone fob Local Governments, Indian States, 

AND MxmicrpALiTiES. 

Bombay, I visited Bomba)' on 21st August, 1925, and 
there discussed unth the Dairy Superfaitendent of the Bombay 
Jlin^icipality the legal deadlock in connection with Uie proposed 
subsidized milk companies in the vicinity of Bombay, and in 
view of the position from a legal point I declined to inspect 

*Tlns conrso haa ^Inco been diwontinneU under tho oidcra of the Gorernment o{ 
India L'A U. K.J 
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the proposed lands. The Bombay Corporation were given 
the loan of a dairy cinema film, and my assistant Blr. Kothavala 
advised and rendered the Health Officer of Bombay help in 
organizing a millc exhibit in connection with their National 
Baby Week of 1925. 

I visited Poona on 15ih March, 1926, and advised the Live 
Stock Expert to the Government of Bombay and the Professor 
of Agrioultnre, Poona, regarding dairy exhibits for tlie Agri- 
cnltural Show to be Iield at Poona in October 1926. 

Baroia State. The Director of Industries, Baroda State, 
interviewed the writer in Bombay in July 1925, and discussed 
certain matters regarding the working of the Palace Dairy and 
'Cattle Breeding Farm, and as a result of this conference I 
furnished him with detailed recommendations in rniting for 
the working of the farm. This officer ivas also given loan of a 
set of account forms in use at the Imperial Institute ot Animal 
Husbandry and Dairying, Bangalore, and certain books on 
dairying from the library ot this office. The Superintendent 
of the Palace Dairy and Cattle Breeding Farm, Baroda, was 
advised in dairying and cattle-breeding matters from time to 
time. 

Bengal. The Director of Agriculture was in correspondence 
with this office dming the period mider report on cattle-breed- 
ing and dairying matters. 

At the request of the Deputy Cliairman, Calcutta Co- 
operative Millc Societies Union, revised plans for proposed 
dairy buildings at Scaldah, ’a note regarding materials to be 
used in the coustructiou of the building, and revised machinery 
specifications -were provided. I visited Calcutta on 6th August, 
1925, in order to advise the officials of the Union concerning 
suitable plant for their milk depot, and on 20bh August I 
selected, branded and shipped thi’ce Scindi bulls at Karachi 
for tlxis organization. 1 again visited Calcutta on my way to 
Pusa on 2nd December, and after examining various site 
selected a site in the city of Calcutta for the erection of the 
new milk pasteurizing depot for the Union. At my recom- 
mendation, Mr. H. C. Verma, who passed the Indian Dairy 
Diploma examination in January 1926, was appointed Assis- 

I 2 
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tant Manager of tlie beforcmcntioncd milk depot, and the 
services of two sldlled dairy boys were seemed for this concern. 

The Executive Engineer, Second Calcutta Division, was 
supplied with detailed information regarding the construction 
of cattle sheds, and was also advised as to the best method of 
disposing of manure. 

An article on the improvement of cattle in India, and a 
scheme for the distribution 61 breeding bulls received from the 
All-India Cow Conference Association, Calcutta, was criti- 
cised. Later on two articles written bj' a member of this 
association on cattle-breeding (published in the journal “ Wel- 
fare ” lor June and July 1925) were also criticised at the 
request of the Secretar}'. 

Madras. The Deputy Director of Agi-iculturo, Live Stock, 
Madras, was in coirespoudence with this office throughout the 
period under reports on oattlc-brccding and dairying matters, 
and at his request I provided him with a detailed 
scheme with dairy plans and machinery specifications, etc., 
for the establishment of a' dairy farm at llosur. I visited 
Madras on 3id August to discuss with the Director of Agri- 
cultm’e, Madras, the before mentioned scheme for the develop- 
ment of the llosur Cattle Farm, and to see the conditions of 
the milk supply by the Bangalore Dairy Listitute to the Madras 
hospitals. Later on the services of a trained European Dairy 
Manager uith Indian experience were obtained for the Hosur 
farm. 

At the request of the Zamindar of Kangimdi, I visited his 
estate on 10th September to select Die foundation .stock for 
his proposed cattle-breeding farm, and as a result of tliis 
visit plans and machinery specifications utc furnished for a 
farm at Kangundi, and the Zamindar was ad^’iscd generally 
as to the development of cattle breeding and dairying in the 
track of some 400 square miles of land belonging to him. 
Later on I selected two Soindi bulls at Karachi for this Zamin- 
dar. 

At the request of the Deputy Director of iVgriculture, 
Live Stock, Madras, a revised scheme on a small scale with 
plans and macliinery qtecification for the Ootacamimd Munioi- 
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^lality was supplied. Later on tlie Chainnan of the Municipal 
■Council, Ooty, was supplied with a note of probable cost of 
|-crosB-bred milch cows, the average number of cows of this 
breed which would remain in milk throughout the year, and 
their approximate millc yield. Early in April 1926 I visited 
Ootacamund and advised the Chairman regarding the establish- 
ment of the proposed municipal dairy and quoted him for 
the supply of cross-bred cattle from the Bangalore farm. 

Punjab. The Director of Agricnltme, Punjab, was in 
correspondence with this office throughout the period under 
report on cattle-breeding and dairying matters. On 10th 
August I visited Simla to advise him regarding the proposed 
new cattle farm in that province and the establishment of a 
milk condensing factory. In company with the Hon'ble 
Minister for Agriculture, the Registrar of Co-operative Socie- 
ties, and the Director of Agriculture, Punjab, I visited Shergarh 
on 11th November, and inspected the cattle of the various 
^^antees in that district, selected sites for two dairies, explained 
to the Director of Agriculture the best method to be adopted 
in organizing the land grantees for co-operative milk pro- 
duction, and supplied him 'wil^ a complete set of plans for 
cattle sheds, dairy buildings, godowns, and servants’ quarters 
for Syed Mohamed Hussain, M.L.C., Shergarh. At the same 
time, I advised the Registrar of Co-operative Societies re- 
.garding the inauguration of co-operative millc societies in 
the Shergarh District. 

I visited the Hissar cattle farm on 28th January, 1926, to 
arrange for the recording of milk yields of selected cows for 
this farm at Karnal. 

At the request of the Director of Agriculture, I visited 
Lahore on 4th February for valuing the dairy machinery 
of Mrs. Brown’s dairy, and also submitted a report to the 
Financial Commissioner, Punjab, on the worldng of this farm. 

NahJia Stale. At the request of the State Engineer, Nabha, 

I selected and branded on 10th February at Karachi 12 Scindi - 
cows and one bull* for the State dairy, and the services of a 
qualified dairy manager were secured for them. Later on I 
•d^uted Mr. Gossip, Superintendent, Karnal Farm, to visit 
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NabHa to advise the State authorities ou cattle-breeding and 
dairying matters. 

Delhi. In company ■with the Superintendent^ Kamal 
Farm, I visited Delhi on 19th August, 1926, in order to examine 
a number of shops as to their suitability for the proposed milk 
depot for Baisina. 

Vmtei Provinces. The D^uty Director ot Agriculture 
in-charge Cattle-breeding Operations, Muttra, was ad'vised 
from time to time on dairying matters, and was supplied with 
copies of certain dairy plans prepared by this office and supplied 
to different parties. 

The Officer in-charge of the Dairy Section of the Allahabad 
Agricultural Institute was in correspondence ■with this office 
throughout the period under report in connection TOth the 
teaching of the dairy diploma class under training at the 
institute. 

DJiolpur State. The Private Secretary to His Highness 
the Maharaja of Dholpur was ad^rised as to the best t 3 ^e of 
men suitable to run their dairy farm, and at the request of the 
State authorities I visited Dholpur, in company with the 
Agricultural Adviser to the Government of India, on 19th 
January and examined the existing State dairy farm there. 
As a result of this visit, particulars were fumi^ed for the 
modernization of the same ■with building plans and a note on 
estimated cost of suggested improvements, and a list of 
establishment necessary to run the dairy farm on modern 
lines. 

Bihar and Orma. The Director of the Civil Veterinary 
Department, Bihar and Orissa, was in corre^ondence with, 
this office throughout the period under report on cattle-breed- 
ing matters, and a note on cost of rearing calves and the average 
n^umber of bull calves available at -tlie Bangalore Dairy Institute 
for distribution "^vas supplied to this officer. I visited Patna 
On 13th December, and at the request of the Hon’ble Minister 
for Agricultme of that province attended a conference between 
the Director of the Civil Veterinary Department and the two 
Indian Ministers of the Government of Bihar and Orissa, 
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relative to tlie establishment of a cattle-breeding farm in that 
province. At the request of the Director I again visited 
Patna on 23rd February when I inspected the site for the 
proposed dairy farm, and delivered a lecture, illustrated 
with dairy cinema films, at a public meeting on the importance 
of cattle-breeding and dairying in India. His Excellency 
Sir Henry "^^Tieeler, the Govemov of this province, presided at 
this meeting which was also attmided by many members of the 
Legislative Council of Bihar and Orissa. 

The Thta Iron and Steel Co., Jamshedpur, were supplied 
from time to time with information on dairying and cattle- 
breeding matters, and at my recommendation they appointed 
Mr. Khurody, who stood first in the Daily Diploma examina- 
tion held at Bangalore in December 1926, as their Farm 
Manager. On 10th March, I selected for this company at 
Karachi 8 Scindi cows. In April Mr. Kothavala visited 
Jamshedpur and discussed the general question of the milk 
supply of the town with the authorities. Later on a detailed 
report on this subject with recommendations drawn up by 
Mr. Kothavala was submitted to the Steel Companyi 

Burma. The Director of Agriculture, Burma, was advised 
as to the best manner in which they could utilize godowns for 
housing dairy cattle of their Agricultimal College Dairy Form, 
and a plan showing the necessary alterations was provided. 

At the request of the Bmma Government, I visited Rangoon 
on 12th February, in order to examine the dairy scheme of 
the Rangoon Co-operative Dairy Society, Ltd., and submitted 
to that Government a report on the working of the society 
with recommendations. 

rV. Advice given to the General Public. 

The Secretary of the Calcutta Pinjiapole Society was 
advised regarding the working of their concern on more econo- 
mic lines, and at my recommendation Mr. G. G. Oka, G.B.V.C., 
I.D.D., who passed the examination for Dairy Diploma in 
December last, was appointed Dairy Farm Manager at a 
salary of Rs. 260 per month. ' 
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Messrs. A. and M. Wazir Ali & Co., Army Contractors', 
Mere advised as to the terms for the acquisition of land for 
their .proposed milk products factory. 

Mr. B. V. N. Satyanarayana, B.A., Veldl, Eoyapet 
(Madras), was supplied witha scheme for working a small 
dairy of 60 Scindi cows. 

In addition to the foregoing, specific advice and informa- 
tion on dairying and cattle-breeding matters was supplied to 
firms, public bodies and private individuals at Delhi, Calcutta* 
Bombay, Palwal, Pudukkottai, Palayakattai, Katupntur, 
Sonrrigaon (Assam), Agra, Balasore, Shillong, Tripura State; 
Bellary, Rawalpindi, Shahpura Chiefship, Bhavnagar, Hardwar, 
Chittur-Cochin, Booksagra Estate, Quetta, Birsinhapnr (Bihar), 
Bassein, Rodailranal and Trichinopoly. 

I 

V. Iotormatioit given to persons or Governments out- 
side OP India. 

The Director of Agriculture, Ceylon, was advised as to the 
best breed of cattle suitable for Ceylon, and was supplied with 
a copy of the plan of the new byre at the Imperial Dairy Insti- 
tute, Bangalore, as wdl as a tracing of a plan of dairy buildings 
suitable for Indian climate. 

Mr. 'W. H. Hagley, Manager, Government Farms, Bue- 
Cameroons, was advised as to ^e best zebu cattle suitable for 
importation to the Cameroons, and Was supplied with a copy 
of the article on Scindi cows written for publication in the 
„ Agricultural Journal for India.” 

The Rowett' Research Institute, Bucksburn, Aberdeen, 
Were advised about the results obtained at the Imperial Dairy 
Institute, Wellington, from the feeding of lime and bone- 
meal to young animals along with rations. 

A questioimaire received from the International Institute 
of Agriculture, Rome, on the subject of dairy cow testing was 
replied to. 

Mr. G. Fitzgerald of Newcastle, Natal, was advised as to 
the best breed of Indian buffalo-cow suitable for importation 
to Natal. 
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Dr. Leake, Principal, Imperial College of Trqiical Agri- 
culture, Trinidad, was advised as to the best breed of Indian 
buffalo suitable for importation to Trinidad, and was also 
supplied with a note on the cost of importing a Murra buffalo- 
cow. 

An enquiry from the New Zealand Co-operatwe Dairy 
Co., Ltd., Hamilton, regarding the possibility of theirimport- 
ing dairy products into India was dealt with. 

General. 

.cirticles on Scindi and Ongole breeds of cattle were written 
during the period under repoit for publication in “ The 
Agricultural Journal of India.” 

A paper on co-opeiative dairying in India was rend at the 
Science Congress held in Bombay in Januai^’ 192C. 

A cinematograph entertainment illustrative of daiij’-ing and 
cattle-breeding in other countries as compared with India and 
descriptive of the work of the Imperial Institute of Animal 
Husbandry and Dairying Was given at the Electric Theatre, 
Bangalore, on ISili September, 1926. Tlic Hon’ble the Besi- 
dent in j\Iy sore presided at this meeting which w'as attended by 
the General Officer Commanding the Bangalore Area and 
most of the prominent residents of Bengalorc and district. 

In company with the Agricultural Adviser to the Govern- 
ment of India I visited Agra on 18th Januoij' and inq)ected 
the Holstein cro.ss-bred cattle of the militar}' dairy farm at 
that station. 

During the week of the meetings of the Board of Agricul- 
ture I delivered a lecture to the Pusa Scientific Association 
illustrated with a cinema film on the importance of cattle- 
breeding and dairj’-ing in India. 

VII. irAlWAL, BaNGAJ.OBE AND AVkLLINGTON FaBMS AND 
Anand Creamery. 

Karml. The policy of developing the Thar-Parkar and 
Ilariana herds at this farm has been continued, and during the 
year 16 Thar-Parkar cow's wore purchased in^Sind and 8 Hariana 
cows and 16 Hariana lieifers w'crc purchased from the Hissar 



122 ‘JOIEimiriO REPORTS OF THE AaRlCDLTURAL RESEARCH 

cattle farm of the Piiniab Government. The establishment 
of a small herd of Murra buffaloes has also b een taken in hand> 
andbreedingby selection udllbepractised in all three herds. 

Two outbreaks of foot-and-mouth disease occurred in the 
Karnal herds during the year under re\’^ieWj one of a very 
severe and the other of lighter type, but outside of these epizoo. 
tic outbreaks the health of the cattle has been good. The 
total number of bovine stock of all ages now on the farm is 363. 

The year was a good one from the point of view of crop 
production, both the rice and wheat cropsbeing record ones for 
the farm. Experiments were made in the groAVing of potatoes, 
onions and melons on a field scale with well irrigation. The 
results are hopeful and efforts are being made to increase the 
profit eamingpowers of thefarminthis direction. In January 
the farm was visited by Mr. 6 . S. Henderson, Imperial Agri- 
culturist, who injected the farm, investigated the system of 
cultivation and farming practised, and rq)orted on the working 
of the farm. The whole of the buildings, plant and machinery 
on the farm were kept in thorough rq>air throughout the year. 
The old farm office now used as an officers’ rest room collapsed 
in the rains, but it has been reroofed and put into thorough 
repair. The Government of India sanctioned during the year 
an expenditure of Rs. 7,500 on the remodelling of one of the 
old farm buildhigs to make it seive as a students’ hostel. 
This work has now been completed and' the farm possesses 
a comfortably furnished students’ hostel with a lecture room, 
a dining room and cook houses, capable of accommodating 
some 24 students. 

The sterilizing plant has worked without a hitch throughout 
the year, and in so far as keeping quality is concerned, the farm 
has had no further trouble with this product.’*' 


* Milk sterilized at Komol 'nhick nas keeping in good condition till the tunc Mr. 
Smith left, snddonly atarted going bad oning to c\cciEi%o heat OTxicrienecd 
during iho months of Ma7 and June. Investigations shoned that oningto abnormal 
heat the metal of the milk cans and the lead rings with svhioh the lids ore fixed on the 
cans orqiandcd and contracted at an nneven rate. Tliis produced air leaks through the 
lids, srliioh caused the milk to go bad. Further insestigations are being carried on to 
overcome this difficulty. Such trouble \ras experienced oven last jear during the hot 
'weather. [Z. B. K.]. 



INSTITOTE, EUSA, FOR 1026.20 


123 


The outbreak of foot-and-mouth tli&case in iVIarch inter- 
rupted tlic cnstomaiy inoculation bj' the officers of the Imperial 
Institute of Veierinary Research, Mulctcsar, for prevention of 
rinderpest, and it is not intended to attempt the completion 
of this u'ork until next cold weather. 

The co-operative short course students and quite a number 
of short course studcnt.s desiring special instruction in cattle 
management, milk sterilizing, etc., undenvent tiaining at 
Karnal during the year. hlr. IT. J. Gossip was in charge of 
the farm throughouttheyear, and Mr.S. Cox acted as Assistant 
Superintendent from November. Both officers did valuable 
ivork not only in the executive control of the faim but in tlic 
instruction of students both theoretically and practically. 

The following appcndicc.s (II-VIT) are attached : — 

(1) Receipt and expenditure statements. 

(2) Statement of outturn of grain, fodder, etc. 

(3) Produce statement. 

, (4) Dispo.sal of produce. 

(6) Herd statistics. 

(0) Statement showing yield of all cows which completed 
their lactation period during tlie year. 

Jiangahre. This farm has been more unfortunate ilian 
ever in the year under review. As indicated in my last report* 
the herd was found to be aiYcoted with Johne’s disease. In 
September last the Director of the Imperial Institute of 
VeteTinaTyRc.scarch recommended that animals which had not 
reacted to the te.st for Johne’s disease should be vaccinated 
to give them immunity from this disease. As the veterinarj' 
authorities gave an assurance that this vaccination would not 
injure the health of the cattle nor interfere with their )dold 
of milk, I gladly assented to the animals being vaccinated. 
In all J 01 animals were vaccinal ed, and of thc.se 42 have since 
died as the result of this vaccination and many of the survivors 
which Were vaccinated show signs of wasting and bad healtb. 
so much so that the Agricultural Adviser in valuing these 
cattle which arc mostly young at the annual farm live slock 
valuation reduced their valueby Es. 4,400. Theboolc value of 
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animals whicli have actually died as the lesult of this vaccina- 
tion is Rs. 7,756, and the actual loss to the farm in the year 
under revien' owing to this vaccination is well over Es. 20,600. 

The remo\*al of the British Cavalry regime'nt from Bangalore 
and the despatch of a portion of the British Infantry regiment 
to Belgaum has materially reduced the demand for the pro- 
ducts of the dairy during the year. Attempts were made to 
secure the contract for the supply of a local civil hospital hut 
were unsuccessful, the competition with the local gowallas 
being ver)' hecn. 

With the approval of the Agricultural Adviser to the 6o\’-em- 
ment the cross-breeding policy lately followed by the faim has 
been modified and all cows having European blood are now 
sired by Indian bulbs. A .specially well bred Sahiwal bull for 
this t3'pe of breeding was obtained from the Pusa farm during 
the year. . 

The whole of the buildings and machinery at the farm were 
Icept in thorough order and repair, and the fullest use was 
made of the farm as a training centre for diploma, post-graduate 
and short-course students. 

The following appendices OrTII-XIII) are attached : — 

(1) Receipt and expenditure statements.- 

(2) Statement of outturn of grain, fodder, etc. 

(3) Produce statement. 

(4) Disposal of produce. 

■ (5) Herd statistics. 

(6) Statement showing yield of all cows which completed 
their lactation period during the year. 

Wellington. The year under review witnc.sBed a consider- 
able improvement in the health of the herd in so far as con- 
tagious abortion is concerned, the ^stem of vaccination 
advocated by the Director of the Imperial Institute of A^eter- 
inary Research having given good results. The breeding 
policy of the military dairy farms has been changed and all 
cows with European blood are now served by Indian bulls ; 
for this purpose a first class Sahiwal bull was procured from 
Pusa and two Scindi bulls have been supplied from the 
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Bangalore pure bred Scindi herd. During the year four 
animals of the book value of Es. 950 died from Johne’s disease 
or suspected Johne’s disease, but the farm is gradually selling 
ofi its I and | European stock and substituting Indian cows 
of the Scindi breed which possess a greater degree of natural 
resistance to diseases of this nature. The most valuable 
-Ayrshire bull in the herd contracted a bad abscess in the 
genitals which, although treated by the local veterinary officer 
of the Madras Veterinaiy Departoent, has rendered the bull 
useless for breeding purposes and thereby imposed a loss of 
some Es. 2,600 to the farm. 

Special efiorts have been made throughout the year to 
improve the cultivation on the farm and to provide a larger 
quantity of home grown fodder with some considerable degree 
of success. Intensive cultivation with heavy manuring is 
being practised, and it is hoped ere long to grow the whole of 
the fodder requirements of the farm on the dairy lands. 

All the demands of the Army Department i Wellington 
and Coonoor were met during the year. Mr. A. Lamb was in 
charge qp to 1st October and Mr. E. 6. Whittick was appointed 
manager on that date ; both officers have done good Work on 
this farm during the year. Owing to the repeated failure ot 
the Nilgiri Hill Eailway during the year it was impossible for 
the Wellington farm to depend upon supplies of milk from 
Bangalore in the busy season, and in order to provide a supply 
of milk which could economically be turned into butter in the 
slack season, eight heavy milking Murra buffaloes purchased 
in Sind were sent to Wellington farm and the supply of butter 
to this farm has been undertaken by the Anand Creamer)'- 
since let April, the butter supply from contractor’s cream 
being discontinued. The hill transport of dairy produce 
feeding stuffs, etc., having been found very hea-vy on ponies 
and bullocks, a motor lorry has been substituted for the exist- 
ing pony and bullock carts ; this, it is hoped, will give more 
prompt delivery and at the same time slightly increase trans- 
port costs. 

The following appendices (XIV — ^XIX) are attached : — 

(1) Eeceipt and expenditure statements. 
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(2) Statement of outturn of grain, fodder, etc. 

(3) Produce statement. 

(4) Disposal of produce. 

(5) Herd statistics. 

(C) Statement showing yield of all cows which completed 
their lactation period during the year. 

Anand Creamery. Sanction w'as obtained to tbe taking 
over of this creamery in October, but it was found that there 
was not a drop of water in the well and the machinery required 
thorough overhaul and cleaning before it could be worked. 
The cleaning out and rebuilding of the well took considerable 
time, and it was 5th December before the creamery commenced 
operations. The flush season of the year when milk is cheap 
and plentiful in a good monsoon in the Anand District lasts 
from August to the beginning of December, so that the factory 
started too late to get the benefit of this. During the period 
from the starting of the creamery to 30th June the creamery 
actually manufactured 44,070 lb. butter and 96 lb. glii and 
pasteurised and sold 940 lb. new milk and 1,09,720 lb. separated 
milk. It w'as found to be very difficult at the commence- 
ment to find a market for the butter made. There is a gradual 
improvement in the demand, but the sales are not yet sufficient 
to provide a gross profit equal to the working expenses. 
Since the commencement, the plant has worked well and 
the water supply in the well has been adequate. A new loco 
type multitubular boiler was installed when the creamery was 
taken over, and all the plant, buildings, etc., have been 
repaired and are being kept in sound working order. 

The trading returns of the creamery from the date of taking 
over until the end of the financial year naturally show a con- 
siderable loss, but this figure includes all the preliminary- 
expenses on starting the organuation and on getting a footing 
for our jrroducts in the local market. 

The following appendices (XX — ^XXII) respecting the 
•Worlcing of the creamery are attached : — 

(1) Receipt and expenditure statement. 

(2) Statements of outturn and disposal of produce. 



'INSTITUTE, PUSA, FOB 1925-26 


127 


n. 

(Zal B. Kothavala, B.Ag., B.Sc., N.D.D.) 

I took over charge of the duties of Imperial Dairy Expert 
from Mr, Smith who proceeded on leave on the afternoon of 
28th April, 1926. 

Since taking over charge the following advisor}’' work was 
performed in addition to the administration of the Section : — 

(a) The Director of Agriculture and Fisheries, Travancore 

State, Was advised as to the cattle-breeding policy 
he should adopt for his State. 

(b) The Deputy Director of Commerce and Industries, 

Kashmir State, was advised as to the best breed of 
bufialo and cow suitable for dairying in that State, 
and the probable cost at which they could be 
purchased in the open market. 

(o) The Development Officer, Pudukkottai State, was 
advised as to the arrangements to be made for the 
service of the farm bull being made available to 
cultivators and the fee to be charged for the pur- 
pose. 

(d) The Deputy Commissioner of Campbellpur was supplied 

with information on cultivation of sun-flower as a 
dairy fodder and oomerting same into silage for 
feeding cattle in the dx)’’ season. 

(e) Mr. P. S. Caprihan, Simla, was supplied with a scheme 

with detailed specifications of a dairy plant for the 
purpose of starting a small dairy. 

(/) The Director of Agriculture, Bengal, was supplied 
with a note on the conversion of arable land into 
pasture. He was also advised as to the system of 
recording history of individual cows on the Bang- 
pur farm and a sample tablet for the purpose was 
provided. 

^(< 7 ) At the request of the Director of Commerce a^d 
Industries, Baroda State, I visited Baroda on 3rd 
June, 1926, and submitted a report, after inq>ec- 
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tion, on the dairy plant lately erected in the 
Palace Dairy. The pedigree Gir herd maintained 
by the State was also injected by me and advice 
given as to the general policy to be follov'ed in 
the breeding of these animals. While at Baroda 
I selected a site for the proposed dairy farm 
. to be run by the Baroda Pinjrapole Society. 

(/<) In addition to the foregoing specific advice, information 
on dairj’ing and cattle-breeding matters v'as supplied 
to firms and private individuals at Chupiaon 
(Bihar), Murshidabad, Dinaporc-Khagoul, Calcutta, 
Jahan-Khelan ^Hoshiarpur), Tomohso (Burma), 
Bareilly, Loralai, Bhusarval, Campbellpur, Bombay, 
Akyab (Burma), Simla, and Movlai (Assam). 
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APPENDIX I. 

.Report of the first cocaminaiion condueled at the AgrusuUured InstUiile, 
AJldhdbad, and the Imperial InslUtUe of Animal Husbandry and 
Dairying, Bangalore, for the Indian Dairy Diploma. 

The oxamination, botli ibcorotical andpracMcal, commenced ab the 
Allahabad centre from 14th December and lasted till 19th December, 
1925. At the Bangalore centre the theoretical examination was con- 
'ducted from 15th to 17th December, and the practical examination 
from 4th to 7th January, 1926. 

Li theory six question papers (copies attached) were set, the syllabus 
•of subjects being grouped into suitable subjects as shown below. Hun- 
■dred marks were assigned for each paper, making an aggregate of 600 
marks for the six papers. Fifty per cent, secured on an aggregate a pass 
.and 75 per cent honours. 

The following shows the grouping of the syllabus : — 

Papeu I. — Section 7— Principles of .breeding and stock judging. 

Section 77— Dairy catJlo and diseases of dairy cattle. 

'Paper II.— iScerftoft 7.— Dairy farm management. Section 77— Milk 
production, handling, etc. 

Taper III. — Section 7— Dairy buildings. Section II — ^Dairy and farm 
engineering. 

Paper IV. — Examination in cheese, butter and ghi manufacture and 
utilisation of dairy products. 

Paper Y. ^Section 7— Feeds and feeding. Section 77— Dairy chemistry 
and daily bacteriology. 

Paper VI. — Section 7— Principles of co-operative dairying. Section 77. 
—Dairy book-keeping. 

3. In the practical, each student was asked to milk a cow and make 
•cheese and butter ; and in order to make the test as thorough os possible, 
a general practical oxamination was taken in the identification of fodders, 
rations, judging of animals, etc. This was followed Up by an oral oxa- 
mination in which questions pertaining to the dairy buildings and 
machinery, soil, crops, etc., wore put. Hundred marks were allocated for 
each of these tests, forming an aggregate of 400 marks and the candidates 
were required to secure 60 per cent, in each individual test in order to 
pass and 75 per cent, for passing with honours. 
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4. A special feature of the examination was that the students had to* 
appear for the examination in theory without thoii beinp previously 
informed of the order of subjects. 

5. Of the fifteen students who appeared for the examination at the 
Allahabad centre, seven passed, but none with honours. The answer 
papers in theory showed that the students had been given too much 
theoretical science not exactly pertaining to the technique of dairying. 
The teaching given appeared to be on the lines given in other agricultural 
institutes in this country where scientific theory is taught with the ulti- 
mate object of high academical qualifications. Nothing has alienated 
the sympathy of the public from the dairy industrj* in this country inthe- 
past more tlian the failures which have resulted in entrusting dairy 
enterprises to men who know too much science and very little of 
practice. If it is intended that the men passing out with the Indian 
Dairy Diploma should boar the hall-mark of thorough practical' 
training , the tuition g iven at the Allahabad Institute needs modification- 

G. In the practical examination at jUlalmbad, the standard displayed 
was very poor on the whole, and it could not be otherwise, looking to the 
inadequacy of training facilities. No amount of enthusiasm on the port 
of the staff for teaching and on the part of the student for learning could 
compensate for this drawback.' Not only was the equipment inadequate 
but it was badly kept. 'Wliotever the appliances ore, if they had been 
more carefully maintained the result in the piactiral examination w ould 
have been bettor. I am, therefore, of opinion that before this Institute 
could be expected to impart thorough practical knowledge it must bo 
equipped with the necessary complement of dairy plant and machinery 
to mako it more up-to-date as a teaching centre. 

7. At the Bangalore centre, of the twelve students w'ho appeared for 
the examination, nine passed, out of whom two passed with honours. In 
theory, the students showed a fairly good grasp of the subject and their * 
practical was quite satisfactory. On the whole, the students who passed 
out at this centre can be considered to possess the requisite standard 
required of thoroughly trained dairy managers. 

8. If, however, it is desired, and, in my opinion, it is necessary, that 
the Indian Dairy Diploma should have the same status as the N.D.D. of 
Groat Britain, or for the matter of that any of the other dairy diplomas - 
inISiiropc,andifthcstadontswhopBSEOutorcto lookforw'nrd to becom- 
ing really competent dairy managers, it is necessary that the course of 
training dealing with the technique of dairying should be much more 
amplified so as to enable the student to take a more intelligent view of 
wlwt is being done by him in practice. As a first step towards this, it i's - 
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noocasary to draw up a detailed syllabus iudioatiug the lino of teaching 
to bo followed and the limitation to be put to it. This will bring about a 
greater co-ordination in the training given at the tw o centres. With this 
end in view I am submitting a copy of detailed synopsis of the course 
for the Indian Dairy Diploma which, in my opinion, it is ncccssaiy to 
foPow. It is based on the same lines as the training given for N. D. D. 
in Great Britain, but is modified in such essentials as would suit Indian 
conditions and according to the requircmeuts of an Indian student. 

9. In connection with the examination, I would like to suggest that 
joint examiners should bo appointed, onefrom tlie btail called tbc “ home 
oxomincr ” and the other an “ outsider.” The former will guide the 
latter who will principally act as judge of the mtiits of the candidates. 
This system of joint examinorship prevails everywhere and its 
necessity is very obvious in this case too. 

10. In closing this report 1 must record my appreciation of the willing 
co-operation I met with from the staff at both the centics and the seal 
they evinced in providing the required facilities both for the exammer- 
and the examincos, 

(Sd.) ZaI. E. KorHAVALA, 

> ‘ Examiner. 
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Paper I. 

JT.S. — (1) Ansiror only /our questions of each seciioni 

(2) Questions marked rrith * ate compulsory. 

(3) Each section to bo ansn’Oted on a soparato paper. 

Section A — Piinciples of heeding and stock judging, 

1 In Belecting a stud bull of an; Indian breed of cattle, wbatf eatuios 
rn tbo pedigree and bistory of the animal would }'oa pay most attention 
to and why ? 

2. IVbat is meant by “ in-breeding ’* and“ line breeding ” ? Wby 
aresuabsystemspractiscdandwbataretbcadvantagcsanddisadvantagcB 
of eaob of these systems 1 

3. What is your opinion of the usefulness of Mendel’s law as an aid 
■to tbc praofical oa'ttle breeder at the present moment ? Give reasons 
for your answers. 

4. ”' You are sent to a lair or market to purobase anon-pedigreed bull 
to bo used for breeding dual pmpose cattle (draught and milk) in a herd 
•of Indian cows of mixed lineage. Describe how you would prooeedTiO 
make your selection. 

6. "What are the points of an ideal draught bullock ? 


StclioH B — Dairy cattle and diseases of dairy cattle. 

6. Describe the physical characteristics and dairy qualities of the 
following breeds of Indian and foreign dairy cows : — Sahiwal, Hariana, 
Ayrshire. Shorthorn. 

7. *' AVhat is the present price of a first class young Murra bnfialo 
in full milk in Northern India 1 How much milk per annum should 
such an animal give, and what percentage of fat would this milk contain, 
what is hsr body weight in lb. and how often should she bear a calf 
under normal conditions 1 

8. HowwouldyourearayoungScindiorSahiwalfemale cslfoutofa 
good cow by a pedigreed milking sire from birth to one year old % Give 
details of cost. 

9. "WTiat steps would you take to deal with on outbreak of rinderpest 
in a herd under your charge ? 

10. * IVhat treatment would you giveto abafEolowhichhadlcnooked 
its horn off in a fight ? 
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N.B. — (1) Ansvror only three questions of oacli soction. 

(2) Qnostions marlod iritli * aro compnlsoiy. 

(3) Eaoh sootion to bo answorod on o Eopunto papor. 

Section A — Dairy farm management. 

1. Give a syatem of rotation of crops for a mixed farm on an uniiri- 
gated land in any part of India you arc familiar witL, assuming tlsat- 
one-third of the available crop should be fodder for dairy cows. Kan e 
the district your answer applies to and give the normal rainfall of thst/ 
district. 

2. * Describe any two methods of fodder conservation you are 
acquainted with, and give in detail the cost of harvesting and conEei\ rr g 
any particular fodder by one of the methods you describe. 

3. What quantity of water (in cusecs or gallons) is required to provide, 
one inch of water on one acre of land, and what quantity of water could 
one pair of fit Indian bullocks weighing 800 lb. each raise per hour Ly 
any Indian system of water raising you aro familiar with against a head 
of 25 feet ? Show calculations in detail. 

4..* Give a rough sketch with dimensions of ground plan, cross section, 
and one elevation of a modern cow shed to accommodate 60 cows, and 
state the materials you would use in the construction of such a buildirg. 


Section B — Milk 'proiudion, handling, etc. 

5. What are the advantages of milk recording and disadvantages if 
any ? Give headings of what you would consider an ideal milk record 
book for large herds. 

6. * Why has milk pasteurizing been so universally adopted by tlie- 
milk distributing trade throughout the world ? Describe what you; 
consider to be the ideal method of pasteuiizing new’ milk for sale in large- 
city dairies ? 

T. At what temperature should pasteurized milk be kept in cold store- 
whichisrequiredto be goodforrotailBaleafter48hour6’ storage 1 How 
would you treat this milk and in what sort of package -would you despatc k 
it for a lout hours' railway joumqy in the hot weather in India ? 

8.* If you were called upon to inaugurate an advertising campaign to- 
encourage the use of fresh milk in Indian cities, what special points^would, 
you emphasize and why ? 
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Paper in. 

N.B . — (1) Answer only three qncstions of each section. 

(2) Questions merloid with * ero compnlsoiy. 

(3) Each soction to ho answoiod on a Eepamta paper. 

Section A — Lairif buildings. 

1. IVliat system of drainage and sotrage diqiosal would you 
Tecommend at a butter factory situated in a cultivated area where no 
•outlet to stream or rivor was possible ? 

2. * Describe in detail any system of cold storage construction and 
insulation you arc familiar with. 

3. * Draw a sketch plan (ground plan and one elevation) giving dimen- 
sions of a dairy building suitable for making butter and casein (hand 
power plant) at a dairy farm having 100 buffaloes in milk. State the 
materials yon would use in construction. 

4. What arc the main points to be observedin designing a retail shop 
for the sale of milk in a large city 1 

Section B — Dairy and farm engineering, 

5. * Give a deseriptive list of the cultivating, harvesting, and food 
preparing machines you would use on an irrigated farm of 100 acres of 
free loam used solely for fodder production lor dairy cows. 

6. 'W'hat are the advantages and disadvantages of a steam engine as 
■a prime mover in a dairy farm as compared with an oil (internal combus- 
tion ) engine 1 

7. * Describe any two types of milk pasteurizing machinery you are 
acquainted with and give the advantages and disadvantages of each. 

8. 'Vl'hat is the principle on which all mechanical refrigerators on the 
■compression system work, and what is the essential difference in the 
construction of a compression refrigerating plant working with 
nmmonia as the refrigerant as compared with a machine using CO 2 1 

Paper IV. 

JExamination in cheese, butter and ghi manufacture and utilination of 

dairy •products. 

Answer only si's qaostions. 

(2) Qaestiona marhed with * are compulsory. 

1. Describe in detail the process of manufacture of cheddar 0r other 
hard cheese from the cutting of the curd until the cheese is placed on the 
sliell in the ripening room. 
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2. * Draw u]p a detailed statement of the cost of maniifartuic of 
-ripened cheddai cheese pet lb. made from cows’ milk in India, assum- 
jing that pure new milk costs you anna s 1 J per lb, 

3. lYhy is cold storage necessary for the ripening of hard cheese in 
India ? 

4. 'What are the advantages and disadvantages of ripening cream for 
butter making ? Describe how you would prepare a starter (pure 

•culture) for cream ripening in India. 

5. * Why is salt added to butter ? Describe an ideal method of 
.salting butter, giving percentage of salt you would recommend by weight. 

G.* "What is ghi ? Describe what you consider an ideal process for 
its manufacture from butter. State what you know about the adulter- 
ation of ghi in India. 

7. * “What is meant by “ commercial ” casein, “ rennett ” casein, 

.and “laeiic” casein ? 2>eserihe ihe process of manufsetare oi any oi 
.these. „ 

8. Describe any two systems of djynng separated milk and state the 
. advantages and disadvantages of each. 


Paper V. 

N.B. — (1) Anmoronly /oitr quostioas of oaoli Boction. 

(2) Question narkod fritli * aro oompnlsory. 

(3) Eacli section to bo ansivorod on a separate paper. 

Section A — Feeds and feeding. 

1. Why are a number of dilferent substances classed together as 
.■carbohydrates 1 Give examples. 

2. * "What is the function of proteins in the ration of a mature resting 
' hullock, and in the ration of a growing calf ? 

3. "WTiat is the source of energy expended by animals 1 

4. * liniat p oints have to be observed in computing a ration for a cow 
in milk ? 

6. What body constituents would an animal draw upon when subjoo- 
cted to partial starvation 1 

Station B — JDairy Chemistry and Dairy Bacteriology. 

6. State what you know of the way in which adulteration is practised 
in the ease of milk, butter and cream 1 How far may you be able to 
. detect adulteration in these cases ? 
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7. * Give an average analysis of cow’s milk? Under wlat ciroum— 
stances. il any, miglit tke milk yield of a herd fall below this standard 1 

8. Givoalist of thosourcesfrom which hactexiaarc brought into milk 
before its delivery to the consumer. 

9. * Make a rough sketch of what you consider tohethchest type of 
milk pail you have seen. State why it is bctl er than an ordinary galva- 
nized iron bucket. 

10. Bottles ot pasteurized milk supplied by your daily do not keep 
well. The milk curdles, and the curd is gassy. llTxBtw'ould you suspect 
to be the most likely cause of this defect ? 


Paper VI. 

— (1) All qucaiions are compalsory. 

(2) Eaoli Bootion to bo answered on a soparate paper. 

Section A — Principles of co-operative dairying. 

1. IVhy has the principle of co-operation been so successful in its- 
application to dairy farming and creamery' work in coimtrics whore land 
is worked by peasant proprietors owning small farms, and what has- 
provonted the extension of thin principle to dairying in India ? 

2. What preliminary surx'cy is necessary before starting a co-operative- 
milk producers’ society ? 

3. State how you w-ould proceed to form a co-operative milk- 
consumers’ society in a small town. 


Section B — Dairy book-Jcceping. 

4. Draw up a form of history sheet of a cow best suited to the needs- 
of a modem dairy farm. 

6. Name all the books aAd forms in detail which requixe to be writteir 
up on a modern dairy form — (ol Daily, (6) Monthly, (c) Quarterly 
(d) Axmually. 

6. Name the particular books in which the following transactions 
might bo shown in an ordinary oommorcial set of accounts for daixics 
(only names of books and forms to be given) — (a) 2 buffaloes died ; 
(6) 3 delivery ohums lost; (c) 12,0001b. milk yielded by farm cattle?- 
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{ 3 ) 100 lb. 'biilk sold to a customer on credit in January, bill paid in 
February ; (e) 50 buFalocs purchased from a contractor in January, bili<^ 
paid in February ; (/) 20 lb. milk supplied to a customer on coupons who* 
bought a milk coupon book from the dairjrfor Rs. 3-12. 
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APPEN 


Statement showing receipts and expenditure of the Imperial 


Hoads of rocoipts 

ToTAIj nEOEIFTS 

Cash 

Book dohit 

• 

Bs. 

BA. 

Dairy proiuu 



•Crodit . . . " 

7,038 

630 

Cash 

2,007 

•• 

Capital Ttetifti 



;IiTO-atock (doit;) 

DO 

3,302 

Xiv8-iitock(dninglit) 

20 

• • 

1 



Jlfiscct/ancous reeeiplt 



Saira of sldns 

10 

• 

Gtain and foddor ••••••• 

40,224 

13,070 

HlscoUonoous 

8,103 

1,432 

Toxu, 







V 

CoMOnXD TOXUi Bs. . 

78,351 
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DIX II. 


Cattle Breeding Farm, Earnal,for the year 1925-26. 


Hoads of ozpondituro 

lOTAl. ExrjSNDiTintB 1 

Qish 

Book debit 


Rs. 

Rs. 

Suppliea and Service! 



Lands, improvomonts to lands and buildings 

13,700 


Plant, machinory and imploments .... 

801 

032 

Purchase of dairy cattle, including roplacomonts of 

7,010 

4,148 

casualties. 



Purchase of draught animals . ' . . . . 

1,040 

. 

Food of dairy cattle, inoluding grazing cliargcs . . 

18,231 

80 

Cliomical and other manufacturing sundries . 

10,407 

20 

Hire of cattle and purchase of dai^ produce 

129 

20 

Production of grain and fodder and cultiTaiion chargos 

0,353 

8,527 

Fuol, light, wator and miscellaneous stores 

2,383 

4 

Workshop ........ 

2,323 

47 

Kodical stores . . . • , . • • 

71 

600 

Freight on stores 

4,770 

46 

* Rent and repairs of buildings 

2,059 

• • 

Totai. 

70,702 

14,622 

Oonlingenciea ' 



HiscoUanoous chargos and refund of coupons 

1.702 

406 

Eelablishmenl 



Pay of officers 

7,186 

■ • 

, ‘Pay of othor establislunont 

17,007 

189 

lAavo salary 

• • 

• • 

Totaii 1 

24,262 

189 

j Alloivatwea 


. 

Travelling allorvance of officers .... 

1,033 


if f, 1 J othor Gstablishmont • 

868 

• ■ 

1 

ToTAIj . 

2,601 

.. 

Grabs Tozaz, 


16,177 



OOMBIBBS ToTARRs. . 

1,14,424 














. APPENDIX m. 

OuUurn of grain and fodder from the Imperial Cattle Bietding Farm, Karnal, during the year 1925-26, as compared with 

' the previous year. 


140 SCIENTIFIO EEPOETS OP THE AGEICULTOEAL EESEAECH 



Appendix iV. 

Produce Slalement of Imperial Cattle breeding Foim, Kantal. for the gear ending 31st March 1^26. 
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APPEN 


Disposal of produce at Imperial Cattle Breeding Farm , 


NEW MILK 

SEPAKATED MITJC 

oueam 

Sold 








To 

oliicen 

And 

ehUlass 
nnd local 
ciutomen 

To 

fArra 

employees 

liOBS 

Sold 

A\eraffe 
prleo w 
lb. 

Fed to 
farm 
stock 

SoM 

A^eraee 
lirleo per 
lb. 

% 

tf>W 

lb. 

lb. 

lb. 

lb. 


lb. 

lb. 

Itc. 

; 

Ib. 

40, U4 
@ Aa« I 








1 

S.601 

2,003 
@ Aa.l 

720 

05 

lA. 

10,403 
TO seir milk 

IDS 

Toother 

1 

3 

so 

@ Ai. 11 

0,012 
® Aa.ll 




D,077 
Thiotm a\ia> 

farms on 
butter 



7,200 
@ At.ll 





14,101 

1,SD2 

Stcrllliod 



12A22] 
<£ 20 lb. A 
rupee 






1 

CSiurnrO 

24>18 


t 

» 


Sloch in hand at beginning 
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s 

DIX V. 

•Karnah for ihcyearendmgSIstMarelt 1926. 



BlITTm 


OBI 

BTERaiZBD ible; BI:0£I]>TS 

Soso 




Total for 
dairy 
produce os 
ahoim In the 
Cash Book 

To 

hoapltab 

ond 

prisons 

To 

civilians 
and 
ofllccn 
and local 
enstoincrs 

To 

/Afin 

c9Qp] yees 

Sold 

Werago 

prieaprr 

lb. 

Dl4|)OSl1 

lb. 

® Its. 1-4 


1b. 

Aa, 

lb. 

Its A. 2 


]Kr lb. 

) (t lb. 

rarm 

employees 


FroSual — 

40,643 



lb. 

&40 

OB 

C3 

147 

16 

14 

Sold— 

7,808 @ As. S pet lb. 
— ^20 per cent. 

11,070 0 0- 

CSuirncd 

SOG 

Ckioklag 

butter 


Toother 

enstomers 


10,337( ® As. 4 per 
lb. — 30 per cent. 


Ae uinpl(^ 

® As. 16 
la 


172 

To farm 

14 

12,635 ® As. 8 per 
lb, —25 per cent. 


rarm stock 

1 

® As.U 

u 


stock 

1 


105 ® As. 4 per 
lb. 

203| as samples. 
1,702 to form stock 







7.8131 to Ion. 

21 to fresh 
milk. 







Total 40.od o Ib. 



and close of year. 


Butter 

Ohl 

Sterilised milk 

Ib. oz. 

Ib. oz. 

Ib, oz 

• 

82 S 

18 12 

1,621 0 


4 S 

30 10 

1,374 4 



I 



















Appendix vi . 

Herd Slalislics of Imperial Oattle Breeding Farm, Eamd, for the year ending 31st March, 1926. 


144 


SCIElNTmO REPORTS OP THE AQRIODI/CDRAL RESEARCH 


s 

H 

C 

§ 

P 

a 

ss 

tB 

s 

frl 

©1 

•© 




5 

"1 

H 

©1 

n 

1 

© 

to 

t4 

0 

1 

a 

o 

u 

•a 

«» 

a 

C9 

n 

B 

1 

99 

1 

S 

o««i 

I « ! : t ! 

o 

©I 

o 

. . ■ • © 

. • . ^ 

H 

99 

^■ 

tH 

to 

» 

5 

S 

a 

If 

o 

s 

■S 

^ e lO Cl 

f ■ 1 =- 

Ul 

© 

•*• as 

.: :g! 

© 

<•« 

«©• 

A 

a 

P 

: fe : : : 

©1 

o 

©©vhS 
: : ! ^ I 

s_ 

to 

9i 

S 

o 

H 

03 

O 

g 

o 

iH 

1 

S 

P 

1 


ei 


1 

©i 

Hmmi 

1 

S 


1 

jB^HH 

B 

■ 

■HHUH 

i 

8 

s 

1 

ei o 

W ^ ^ |i^ HW 


s^s 

: : : i 

99 

r- 

© 

a 

P 

>- oce 

«l . ©109 . 

J .-! : : 

- 

© 

,.«r, , 

r- 

©1 

Ml 

e 

ADULT STOCK 

^ a 

P 


1 

030 

• • • • • . 

- • * . . . 

e 

© 


1 

n 

Hmml 

to 

1 

«a 

8 

>» 

h 

e 

0 

5 

^ OY« eo ©1 

O 

1H • • • 

• © • 
© 

99 

e 

99 

9999 O 

. . • • e 

■ • • • ^ 

99 

I 


& 

s 


I 

■m 

1 

1 

hihhh 

s 

Sf 

§ 

s 


I 

BHHH 

1 

1 

HmHi 

■ 

a . -Ag! ^ . .g . j . . . .- ^ • ' 

# '“5 -1 ' 5 •= s t 

^ ,|i ! 1 1 B 1 § 

1 • '^1 ill: g ^ li----- “ « 1 

- • olS 56&B .& •a|l-s • ■ . a -sS 

® 5 SOS* ^ ®S 

111 IllIjiMil lgll|S| ii ll 

S ^ ^ PH PPa ^ m 



























































INSTITDTB, PUSA, POB 1925-26 

APPENDIX Vir. 


145 


Yield of cows which completed a lactation period during the financial year 

1925-26, at Karnal. 


Animal No. 

Narao 

Approxi- 
mate age 
on 3l8t 
March 
1020 

Milk yiold 

BAys 

ItEaiABm 

1 

* 

Thar-Parlar breed. 

Boimie . 

Tears , 

8 

lb. 

3.430 

290 

Calf tied at head. 

2 

Soney . 

0 

3,750 

272 


3 

Flonta . 

8 

1,123 

167 


3 

So* ■ • • 

8 

748 

111 


4 

lUnny . 

8 

2,030 

204 


4 

So. 

8 

1,540 

185 


5 

Ann . 

8 

300 

101 



Bright . 

0 

1,104 

161 


0 

So. . . . 

9 

1,083 

206 


7 

Fancy . 

9 

1,857 

302 



Girtie , . 

8 

2,400 

273 


11 

Hope . . 

9 

924 

212 

Had Wo male 

12 

lAssio . , . 

7 

1,794 

223 

calros, not 

weaned. 

13 

Hannah . 

8 

1,625 

270 


14 

lizzio . - . . 

7 

2,354 

253 


14 

Bo. 

7 

940 

168 


15 

ICaHo • • « 

8 

2340 

278 


10 

Bella . . . 

0 

1,840 

306 


17 

Prido . . . 

8 

1,090 

229 


18 

Bnby . . . 

8 

2,030 

211 


18 

So* • a • 

8 

30 

34 

Aborted. 

19 

Ida . . . 

8 

2,464 

276 


21 

Girtie . 

8 

3,178 

206 


32 

Joau • • • 

9 

2,103 

282 


33 

Bess . . ^ 4 

8 

2,230 

161 


34 

Nell . 

7 

1,273 

212 • 


30 

Betty . 

10 

289 

70 


■ 37 

Connie . 

8 

2,144 

163 


28 

Biddy . 

8 

2,241 

283 ' 


39 

Hani 

10 

1,037 

105 


30 

Alpha . 

9 

433 

179' 


32 

Sutli ■ • • 

9 

2,018 

261 


33 

Bihi 

8 

1,408 ' 

130- 


35 

hlolra . 

8 

890 

141 


36 

Jano • • • 

9 

2,378 

298 


37 

Bhanhir « 

9 

2,323 

181 


39 

Bhai 

8 

447 

74, 


40 

Alorcy ■ . . 

8 

1,088 

2a5, 


41 

Loyalty . 

9 

1,820 

252 


42 

Fife 

8 ' 

2,3g0 

204 


43 

Organ . 

8 

0 4 

264 


44 

Artisti . 

9 


336 


45 

iUOlTl • • • 

9 


272 


40 

Thrift . . 

8 


188' 


47 

^ilQOi • * • 

8 


262 


48 

A-dal . 

-8 

1076 

187 

1 


L 
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Yield of cows which completed a lactation period durh^ the financial year 
1923-26, at Kainai — contd. 


Animal No. 

Nnmo 

Approai- 
mato ago 
on Slat 
March 
1920 

Milk yield 

Days 

Or 

Rfmabss 



Yeirs 

Ib. 




Thar-Parlar breed 






— contd. 





40 

Colloan . . 

6 

1,800 

221 


60 

Wuh 

8 

487 

182 


61 

Pita 

0 

1,730 

202 


61 

Do. . . 

0 

60 

19 


62 

Prdmi<« . . 

0 

626 

132 

Aborted. 

63 

Jlamro . . . 

9 

2,990 

283 


64 

Disdain. 

11 

483 

00 


63 

Dhana , . 

9 

1,730 

310 


57 

Malaga . 

8 

810 

203 


59 

Priscilla . 

8 

2,404 

249 


CO 

Homio . . 

10 

657 

85 


Cl 

Spmot . . . 

10 

3,210 

203 


C2 

Violet . . . 

10 

4,827 

408 


C3 

Laura . 

0 

1,420 

323 


C3 


10 

3,173 

261 


07 


0 

2,133 

■246 


60 


0 

2,205 

246 


70 


9 

297 

03 


71 

Nora . • • 

0 

2,010 

280 


72 

Starliclit . . 

9 

1,440 

385 


76 

Matoliloss 

8 

2,000 

308 



Ilariana breed. 





73 

Ada . . . 

9 

1,000 

100 


73 

Do. . 

9 

238 

89 

Aborted. 

70 

Dilmda . 

10 

2,202 

342 


77 

Carnation . 

6 

1,027 

105 


78 

Dora ... 

8 

2,870 

300 


79 

Eflio . 

0 

808 

104 


80 

Foy . . 

8 

1,205 

325 


81 

Gladys . 

8 

2,120 

405 


82 

Hanna • • • 

7 

1,020 

208 


83 

Insis • • • 

9 

2,030 

360 


84 

Jill 

7 

702 

180 


83 

Lila • • « 

7 

1,444 

270 


80 

Mary . 

6 

604 

165 


87 

Nottio . 

6 

952 

271 


88 


C 

2,217 

388 


SO 

Quoonio 

7 

2,154 

321 


00 

Ruby . 

10 

1,783 

340 


01 

•Joan 

8 

033 

176 


02 

Lucy . 

9 

700 

187 


OJ 

Maggio . 

0 

1,488 

, 310 


04 

SlilUmaid 

8 

1725 

330 


97 

Buttercup 

7 

1,148 

248 


00 

Latchmi 

8 

200 

60 
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Yidd of cows which completed a lactation period during ilw financial year 
1925-26, at Karnal — conoid. 


Animal No. 

Namo 

Approxi- 
mate ogo 
on 31fit 
Haroh 
1020 

Alilk yield 

Days 


Hariam breed — 

Years 

lb. 



oontd. 




07 

Susan . . . 

7 

1.520 

204 

08 

Vio . . . 

7 

1,025 

244 

100 

Charlotto 

0 

3,000 

312 

101 

Cawnpoio Anno 

11 

2,822 

280 

m 

Cawnporo Baronoss 

7 

2,626 

263 

104 

„ Ofiicor . 

5 

2,106 

268 

105 

„ Botty 

5 

000 

212 

100 

,, Kato 

6 

808 

100 

107 

„ Bosobud 

0 

21 

25 

*108 

Iti9 • 

0 

3,133 

347 

100 

Wonder , . 

6 

4,677 

368 

110 

Hopo . ) . 

6 

3,023 

271 


Thar-Parkar breed. 




111 

Goodio . . 

6 

608 

126 

112 

Gatrio . , . 

0 

377 

124 

122 

Blioda . . 

‘ 8 

223 

111 

123 

Daisy . . . 

0 

05 

40 
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if* 

APPEN 


Statement showing receipts and ea^cnditure under diffen nt budget heads of 

for 


Hoads of tocoipta 

Total ncoEiFTa 

Casli 

Book dokit 




Bs. A. r. 

Bs. A. 

r. 

Dairy proditee 






•On credit . < . • 

• • 

• 

77,027 13 11 

12,004 0 

4 

fl OAflh ■ • • • « 

• * 

• 

0,832 14 0 

ass* 


COtQK>ZU « « • « 

. I. 1 

• 

24,470 1 3 

seas 



Total 

• 

1,12,260 13 11 

12,004 0 

4 

Cap%ia\ Ttuipii 






cUTC'Stook, dait; . . . 

• • 

♦ 

10,000 4 0 

4C0 0 

0 

ff dinTiglit • • 

• • 

• 

121 0 0 

» » • • 


Fiant and macliinoiy . 

• • 

• 

70 0 0 

1,031 0 

0 


Total 

• 

11,097 4 0 

2,301 0 

0 

ilftKcffaneous rceeipta 






Omin and fodder ... 

. _ . 


.. 302 14 1 

■452 2 

8 

Otbor miicellaneouB receipts . 

. 

• 

0,085 6 4 

2,032 0 

2 

Foes from students . . 

• 

• 

3,516 0 0 

180 0 

0 


Total 

• 

10,803 3 6 

2,604 11 10 

Gbaud Totad 

• 

1,34,241 6 4 

17,140 12 

2 




^ - 


/ 




T 



CouBoiEs Total Bs. 

• 

1,61,301 1 6 
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DIX VIII. 

the Imperial Institute of Animal Evslandry and Daituing, Bangalore, 
1925 - 26 . * 


Heads of ozpondituio 

Totae exfekditiibe 

Cash 

Book debit 


RS. A. F. 

Rs. A. r. 

Suppliea and senieeg 



Lands, buildings and accessories 

12,782 14 0 


Plant and maohinety 

7,489 14 0 

1,737 3 0 

Pnrebase of dairy cattle 

7,167 0 1 

4,202 8 0 

ToTOIi OF CAXmi. ITEMS . 

26,430 5 1 

0,020 11 0 

Rent and repairs to buiidings .... 

041 12 11 

• • • • 

Repairs to plant and mabhinory ... 

4,707 10 3 

• • • • 

Feed of dairy cattle 

42,836 3 1 

1,205 11 0 

Purchase of dairy produce .... 

27,002 12 6 

308 13 0 

ice, salt and other presorratives . . 

761 10 0 

• • * • 

Cultivation charges ...... 

426 0 0 

• • A • 

Fuel, light, vrator and miscollanoous stores . 

13,872 11 11 

46 4 3 

Freight on stores ...... 

2,333 0 0 

067 2 0 

ToXaL OF BETESOE ITEMS 


2,617 14 0 

Conftnffcneiea 



Jliscollancons charges and refund of deposits 

6,210 11 2 

743 14 2 

Establistmenl 



Pay of officers ....... 

11,081 6 0 

» • • » 

Pay of other estabhshmont .... 

24,804 0 0 

* * • • 

Toxae 

36,076 14 0 

» • • • 

Allouanees — T, A. and motor cycle 



Gazetted officers ...... 

1,077 8 0 


Non-gazottod officers 

013 4 0 

• • • V 

Honoraria 

08 0 0 

.... 

. Totae 

2,068 12 0 

• • • • 

Gbae-e Totae . 


9,391 7 11 

COMBIKED XOXAEBs. 

1,73,830 4 0 
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APPENDIX IX. 


Statement shoioing otttlvm of fodder at the Imj^erial Institute of Animal 
Husbandry and Daitying, Bangalore, foi the year ending 31sl March 1926. 


Where grown 

Sosciiption of fodder 

Outturn in 
lb. 

Beuauss 



Green Guinea grass. 

394,500 

The whole quantity 
oacept 18^000 lb. 
conrerted into 

silage, was issued 
for daily tations 
throuchont the 

year. 



„ Luoemo 

202,770 

Issued for daily 
tions throughout 
the } oar. 

Bangalore . . 


It jowar m 

802,700 

Out of tliis 741,000 
lb. woro convortod 
into silago and the 
balance issued as 
daily rations from 
August to Hosom* 
her 1025. 



Dzyjoirar . . 

23,345 

Issued for daily ra- 
tions from Decem- 
ber 1025 to Fohm- 
aiy 1020. 



Totai. 

Green 

1,550,060 





Dry 

23,345 


Bommanpall , 


Groonjouar . . 

140,500 

Out of this, 53,0001b. 
'wore convoyed to 
Bangalore and con- 
sorted into silago, 
63,000 lb. woro 
convortod into 

silago at Bommon- 
pnlli and the 
balance of 22,600 
Ib. woro issued for 
daily rations. 
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Produce Statement of the ImpaiaHnsititile of /ImmoJ Husbandry and Babying, Bangaloie, for the yeaf ending 3lst 

March 1926. 
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ofthe Imperial Inf Mute of Animal Husbandry and Dairying, Bangalore, for the year ending 
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Atl^tATiIllOSS . 
At 31st Mairh 1020 



















APPENDIX XU. 

EerU Statistics of the Imperial Institute of Animal Husbandry and Dairying, Bangalore, for the year endingSJst 

March, 1926. 
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SBi SCIENTmC BEPORTS OF THE AGRTCTOTOBAL BESEABOH 


APPENDIX XIII. 


Yield of all cotos a7vl buffaloes which coinpleted a lactation period during 
1925-26 at Bangalore. 


No. of 
cow 

Brood 




Ago 

Quantity of 
milk givon 
during 
lactation 

No. at days 
roqidredlor 
lactation 

o23 

H. B. Ayr. Sabin al 




10 

lb. 

13,060 

386 

133 

H. B. Ajr His'uir 




17 


240 

711 

H. B. Avr. Hansi 




10 

8,386 

334 

821 

H. B. Ayr. Scindi 



h 

0 

8,703 

451 

2 

Murra Buffalo . 




10 

8,388 

368 

1 

Do. . 




10 

8,489 

360 

4 

Do. . 




10 


344 

3 

Do. . 




10 

7,237 

381 

-SSCA 

H. B. Hoi. Scindi 




5 

7,172 

300 

379A 

H. B. Avr. Scindi 




4 

7,010 , 

333 

780 

} Ayr. Hansi 





7,311 

295 

834 

Half Bred 





C,430 

250 

927 

H. B. Ayr. Scindi 




8 

0,627 

286 

907 

H. B. Ayr. Sabin al 





0,085 

353 

434 

4 Ayr. Hiaaor . 





0,351 

253 

5 

liftiirfi. Buffalo • 





0,403 

380 

858 

H. B. Ayr. Snhivral 





6,744 

240 

888 

H. B. Ayr. Hnnsi 




8 

6,514 

387 

903 

H. B. Ayr. Scindi 




8 

6,193 

265 

812 

H. B. Avr. SaMnal 




9 

6,260 

240 

901 

Do. 




8 

6,010 

263 

975 

Do. 




7 

6,268 

246 

17aA 

H. B. Ajt. Scindi 




7 

6,313 

341 

ISOA 

Do. 




0 

6,187 

270 

32(iA 

H. B. Ayr. Scindi 





6,010 

299 

332A 

H. B. Ayr. 





6,080 

358 

34GA 

H. B. Ayr. Scindi 





6,803 

304 

388A 

H# B. X Hv B. Avr. Scindi cro«s 



6,685 

301 

171A 

4 Ajt. Sabinnl 





6,200 

391 

11 

Scindi 





6,742 

328 

i51A 

H. B. Ayr. Scindi 





4,912 

231 

378A 

n. B. Ayr. Sabin al 





4,972 

357 

102A 

4 Ayr. Hissar . 




G 

4,918 

330 

14 

Scindi 




11 

6,312 

397 

440 

H. B. Ayr. Sabiwal 




12 

4,296 

4,665 

269 

495 

Do. . 




11 

301 

822 

H. B. Ayr. Scindi 




9 

4,334 

231 

829 

Do. 





4,433 

244 

918 

Do. 




8 

' 4,318 

246 

072 

H. B. Ayr. Sabin al 





4,340 

301 

lOOA 

H. B. Avr. Scindi 





' 4.494 

304 

21 8A 

'■Do 





1 4,418 

270 

243A 

Do. 




6 

: 4,361 

289 

2n5A 

Do. . 





' 4,010 

257 

359A 

Do 





[ 4,087 

252 

3C3A 

Do. 





4,653 

300 

828 

4 Ayr, Himr . 





f 4,002 

289 

173A 

Do. 





r 4,801 

333 

30gA 

4 Ajt. Scindi . 




6 

4,188 

332 

344A 

Do. 




5 

4,424 

320 
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APPENDIX Xm-COB/i?. 


Yield of all cows and buffaloes which compltied a lactation period duiin g 
1923-26 at Bangalore — contd. 


No. of 
cow 

Brood 

Ago 

Quantity of 
milk given 
during 
lactation 

No. of days 
required foe 
lactation 






lb. 


302A 

J Hoi. Ayr. Scindi 



5 

4,772 

444 

363A 

i Ayr Sahin-al 



5 

4,768 

204 

372A 

1 Hoi. Saliiiral Scindi 



4 

4,461 

345 

4 

Scindi 



7 

4,023 

255 

43 

Ho. 



12 

4.109 

332 

344 

Half Brod 



13 

3,082 

204 

400 

H. B. Ayr. Hand . 

4 


13 

.3,789 

237 

460 

H. B. Ayr. Sahirral . 



11 

3,810 

260 

055 

H. B. Ayr. Soindi . 



8 

3,075 

245 

062 

Ho. 



8 

3,783 

200 

007 

Ho. . . 



7 

3,642 

296 

78A 

Bo. 



9 

3,018 

260 

18SA 

Ho. . . 



0 

3,306 

248 

235A 

Ho. . 



0 

3,118 

280 

-230A 

Ho. . . 



C 

3,030 

262 

2r.3A 

Ho. 



0 

3,179 

285 

268A 

H. B. Ayr. Scindi . 



6 

3,782 

302 

328A 

Ho. . . 



S 

3,852 

818 

3a4A 

Ho. . , 



4 

3,00.5 

304 

377A 

Ho. . , 



4 

3,007 

249 

786 

j Ayr. Hanoi , 

a 


10 

3,233 

244 

207A 

} Ayr. Shortbom Scindi 



7 

3,078 

210 

354A 

{ Ayr. Sahiwal . . 

a 


5 

2,029 

283 

1 

Scindi . 

a 


8 

3,094 

184 

2 

IDo* • • • 

a 


7 

3,503 

227 

8 

I?o« « • • 

a 


8 

3,272 

211 

13 

Oo. « a • 



8 

3,322 

255 

10 

]DOf ■ • • 



7 

3,168 

216 

20 

Ho. 



7 

3,264 

100 

800 

H. B. Ayr. Scindi 



8 

2,525 

259 

280A 

Ho. . . 



C 

2,7)3 

207 

SOSA 

Ho. 



6 

2,174 

252 

314A 

Ho. 

a 


5 

2,048 

262 

2 

Joisoy • . . 

a 


7 

2,017 

206 

204A 

i Ayr. Scindi . 

a 


8 

2,090 

270 

226A 

3^0* • * 

a 


7 

2,768 

203 

301A 

Ho. 

a 


5 

2,640 

280 

304A 

Ho. . 



5 

2,330 

228 

373A 

• ■ 



4 

2,620 

320 

3 

Scindi 



0 

2,647 

200 

5 

Ho. 

a 


7 

2,412 

188 

0 

^0* ■ * ■ 

a 


9 

2,610 

230 

7 

3^0* • • • 

a 


7 

2,809 

208 

12 

^o« • • • 



7 

2,143 

204 

22 

Ho. 



0 

2,712 

220 

26 

Ho. 



7 

2,209 

200 

20 

lOo* • • • 



9 

2,665 

170 

31 

■ 



9 

21980 

270 

33 

•t}Oa • a • 



9 

2,049 

220 

30 

^0* a a a 



7 

2,476 

282 
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APPENDIX XIII— cowcW. 


Yield of all cows and buffaloes which completed a lactation period during 
1925-26 at Bangalore — eontd. 


No. of 
cow 


40 

41 

42 
376A 

16 

17 

21 

26 

30 

32 

36 

37 
44 

0 

23 

34 

38 


Breed 


Ago 


Quantity of 
milk given 
during 
lactation 


No. of days 
required for 
lactation 


Seindi .... 

Bo 

Bo. .... 

B, B.XH. B. Scmdi Ayr. cross 
Seindi .... 

Bo 

Bo. .... 
Bo. .... 
Bo. .... 
Bo. .... 
Bo. • « . . 

Bo. .... 
Bo. .... 
Bo. • . • . 

Bo. . . . « 

Bo. .... 
Bo. .... 


7 

8 
10 

4 
7 

5 
7 
7 

10 

0 

0 

7 

8 

7 

8 
7 


lb. 


2,892 

213 

2,605 

220 

1,640 

170 

1,706 

220 

1,726 

165 

1,7X0 

179 

1,853 

163 

1,473 

170 

1,780 

200 

1,048 

130 

1,802 

180 

1,524 

162 

1,162 

102 

631 

87 

723 

81 

511 

84 

302 

84 


8 
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Statement of receipts and expenditure for the year 
1925>'26 of the Imperial Institute of Animal Hus« 
bandry and Dairying, Wellington. 
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APPEF 


Statement of receipts and txj'er,di(utefort7eytarl925-£€ of the 7»,jcko/ 


Heads or beceirs 

Total bfoeipts 


Rs. A. 7. 

Dairy prodvet 


On credit 

60,768 3 9 

„ cash . 

8,388 5 9 


16,009 7 9 

ATisceRdneous receipts 


Btdldinga .......... 

18 2 0 

liTO-stock .......... 

4,476 0 0 

Grain and fodder 

2,870 0 10 

Hiscellaneona receipts 

2,071 8 0 

House-rent 

306 0 0 

Gbaud Toxaz. 

83,912 12 1 
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DIX XIV. 


Institute of Animal Husbandry and Dahying, Wellington. 


Heads of expensitdre 

Total EXPEtrsiTiriiE 

Supplies and services 


Lunds, Improvomcnts to lands, buildings and accossorios 

3,OOG 8 0 

Plant, maobinory and imploraonts .... 

3,4G3 IG 0 

Furohaso of daity catilo inrluding roplaccoicnt of casualtios . 

11,724 4 0 

Bont and lopairs to buildings including taxes . . 

053 8 2 

Bopain to plant and macliinoiy . . .... 

470 C 0 

Food of dairy cattle including graring obargos . . 

24,332 1 8 

Hire of cattle and ^lurcbaso of dairy produce .... 

33,800 8 11 

Chemicals and other mnnufaoturing sundries. 

132 10 0 

Production of grain and fodder (culthntion charges) , 

2,000 6 0 

Vuol, light, srator, and miscellaneous stores .... 

3,300 C G 

Hedical stores 

236 10 G 

Freight on stores 

D32 8 0 

Total 

81,368 1% 3 

Conlingeneies 


hliscollanoous ohnrgos • . 

1,116 7 0 

Service stamjis 

360 0 0 

Totai. 

1,4C6 7 9 

Establishment 


Fay of officora 

f 4,078 3 G 


1 2,883 14 0 


r 4,021 1 0 

Pay of other ostabhshmont 

■k 871 0 0 


t 7,481 13 0 

I/Mve-salary 

104 13 0 

Total 

19,440 12 0 

AUowanceSj etc. 


Travelling and motor cycle allowances of oilicors 

501 15 0 

House rent and other allow ancos 

120 0 0 

Total 

714 16 0 

Qrass Total 

1,06,970 16 G 


/ 
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7 acres. 









g AtTENDIX XVI. 

Produce Statement of the Imj'crial Institute of Animal Hvilandiy and Laiujng. Wellington, for 192-^-26. 
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APPENDIX XIX. 


Statement showUy yields of cows tolio completed a lactation period ai 
Wellington in the year 1925-26. 






Age at 

Qnantltrof 

2fo. of day* 

BSUBSS 

jfamo »oa x<o, 
o!cow 

Breed 


lacta- 

tion 

period 

mUkelVen 

dnrmg 

lactation 

xoqnlred 

for 

lactation 

^Tlons 

yield 

Cause toe 
abom^o ot 






lb. 


lb. 


Amber 1 . 


Ayr. Sdadl 


Ml 

8y076 

303 



Astor 4 • 


Do. 


Ml 

»'0S 

401) 



DdJe 7 . 


Bo. 

• 

1« 

4.078 

too 


• 

Brlttonta 11 


ShorUionL Soladl 

M 

0.4S1 

383 

7,283 

GonU^bua 

JoUeU . 


Ayr.Bclndl 


161 

3.855 

327 

4.ao 

Do. 

Anno 18 . 


Bo. 


131 

3.450 

£00 



Uiitle23 . 


Do. . 


131 

S.C01 

205 

4,252 

Bo. 

duilotte 32 


Do. 


121 

3.070 

274 

6,757 

Bo. 

V^aya 82A. 


Sdndl . 


61 

2,477 

SSO 

3,651 

Bo. 

-Orecotf ,* 


Ayr. Sdadl 


111 

0,628 

807 



Doth 42 . 


Bo. 


101 

£.020 

226 



Xaxmi48 


Bdodf 


41 

2.806 

167 



Kiiraiil44 


Bo. 


61 

1,870 

148 



VIid«Ui46 


Bo. . 


61 

£.027 

148 



SIta 40 . 


Ba . 


61 

1.18S 

148 



Badbs48 . 


Bo. 


61 

1,668 

206 



V 0 UI 49 . 


Do. « 


61 

408 

76 



Ooma 60 • 


Do. 


41 

1,100 

116 



110 U 7 U 0 


IUt.AyT.BaUwal 

101 

3A37 

248 



Seasy 111 

Queeo 112 


H.BJBbortbom 

Sdodl 

1 Ayr. Bdndl 


101 

01 

6,078 

6,034 

812 

284 

6,030 

DO, 

Feul 114 , 


Ayr. Sdndl 


B 

4.285 

287 



Baby 113 


Do. 


81 

4,005 

226 



BeUtn IIS 


Bo. . 


8| 

3.027 

£41 



InUpl20 . 


1 Ayr. SahiTOl 


Tl 

4.100 

304 



Nelly 123 . 


Ayr. Bclndl 


Tl 

3.004 

243 



Olon 124A 


H.B. - H.B. 


31 

2,032 

240 



Senlta 125A 


I Ayr. Sdndl 


3 

1,004 




BUiaboth UDA 


EC.B. X I . 


3 

S,333 

230 



Boso 160 . 


H. B. X H. U. 


31 

1,120 

102 



NA(e ISOA 


Ayr. Sdndl 

, 

61 

2.028 i 

271 

4,660 

D1, 

Aluy 209A 


* Ayr. 


0 

0 020 

202 


ZUcea228A 


H. D. Ayr. Solndl 

61 

3,055 

322 



Xarendcr 268A 

.. 

Bo. 


61 

4,9(B 

207 
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Statement showing yields of ecus who completed a lacioiiai percc at 
WeUington in the year J925-26— oontd. 




Ago at 
end 01 
laeta- 
tion 
period 

Qnanttty of 
milk (.iven 
during 
lactation 

Ko. of daya 
rctpilreii 
for 

lactation 

BI9IA1IK8 

Items and Ko. 
oteoir 

1 Diced 

Is 

Camo for 
tboitage 
of yield 




Ik. 

1 

Ib. 

i 

Stands 41& 

B. B. Ayr. Banal 

11 

6.711 

no 



Sadia COO . . 

Ayr. Bclndl , 

01 

8,117 

286 



Sacs 706 . 

Bo. . 

8! 

1.881 

808 

16,660 

roiita^lcns 

atxnlon 

Do, 

SoHr TOO . 

Ayr. eabfval 

01 


887 

(0,270 

Bnth 830 . . j 

Ayr, Banal 

81 

6,807 

f£0 



Unttolly 838 . 

D. B. Ayr. Jc'rrt 

81 

i,li7 

:io 



Stadgs 867 , 

Ayr. Sahlaal 

8 : 

0,036 

330 



Toipy 034 

J Ajr. ."ililnn. . 

n 

0,216 

386 



ITJ 048 . 

Bo 

71 : 

4,006 

3C3 



rxICIMlIWjlfllll . 
qncaill. 

Ajrcdirc . 


2,038 

812 

3,612 

Do, 

Ohisliamraok 
nrailo 3rd IV, 

Do. . 


4,758 

141 
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APPEN 


Slatemenl showing receipts and expenditute of the 


Hoads of rooeipts 

Total receipts 

Betienve rtceiplt ^ 

Rs. A. F. 

Daily produco— 


On oredit 

( 

S.73C 16 fi 

On cash . • . 

677 0 0 

MiseoUaneous ......... 

303 6 6 

Fees from students ........ 

moo 

Other misoellaDeous receipts 

Hi 7 0 

Totai, . 

•0,051 6 2 

1 

"^Total rooeipts for tho period ' 

0,051 6 2 

Amount due to creamoiy on Slat Harch 1026 . . , . 

7,663 10 8 

Taluo of stock in hand ........ 

10,805 10 3 

Total 

37,410 10 1 

• 4 
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DIX XX. 

Government Creamery, fo) the peiiodcndinpSJslMuich 1926. 


Heads of oxpcnditnro 

Total o^^pondituro 

BuTBHnii EXPENClTiniB 


* 

Suj^iea and eervieet 

Bs. A. P. 

Best and repairs to buildings ...... 

1,070 16 0 

Blast, maeliineiy and implcnionts ...... 

1,998 11 0 

Fnrohnso of dairy produce ....... 

20,468 14 0 

Cbomioals and other mannfaotnring sundries .... 

771 I 0 

Workshop 

361 12 6 

Bud, light, irator and miscollancous stores .... 

0,163 7 0 

Broigbt on dairy produce ....... 

1,730 8 0 

Oonliitgenciea 


AfisccUancons ospenscs ....... 

602 0 0 

EeUtbliahmcnl 


Pay of officers . 

8,022 6 C 

Bay of cstablishnient ........ 

2,200 1 3 

JUtHcanees 


T. A. of gazetted officers ....... 

1,013 1 0 

T. A. of ostablisbrncnt ........ 

100 6 0 

Total or ituv-atoi! roEHprnjnn 

48,674 12 3 

OAmoL EXPEtrornmn 


NoreBoflor 

0,776 12 0 

Grakd Total 

66,360 s' 3 








APPENDIX XXI. 

Produce Statement of the Government Creamery, Anand,fot the period fiom 13th October 1925 to 31st March 1926. 
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Note I. — ^Any cioam bought for churning purpose to bo treated ns punhnso of butter ond the quantity of buttor yielded to bo sl)o«n os bpltof 
pucc^Bod. 

Note II. — fractions of a. lb may be omitted. 
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REPORT OR THE PHYSIOLOGHOAL CHBmST. 

{ft 

(E. J. Warth, M.Sc.) 

I. Charge AND Staff 

Charge. I was in cliarge of the Section throughont the year. 
Staff. Mr. A. V. Iyer, Erst Assistant to the Ph 3 ’’Biological 
Chemist, was on privilege leave from 7th April to 5th June, 
1926, and Mr. N. C. Das Gupta officiated as First Assistant 
during that period. 


II. Extension and iMPRoirEMENT. 

When the last report was submitted the laboratory had 
been working for one year and was far from perfectly fitted np. 
Since then considerable progress has been made with fittings 
and in laboratory organization. The result is that a greatci 
output of laboratory work has been possible during the past 
j'ear, and consequently the Section has been able to cariry out 
more feeding tests under chemical control. The feature of 
the year's work is, in fact, the great expansion in feeding 
experiments. Another feature which will become evident in 
the course of the report is that the study of animal nutrition 
has been taken up in a more comprehensive manner. This 
has been made possible by the increased laboratorj' rcsoui’c e 
of the Section. 

One feature is not so satisfactorj'. There has been no 
progress in the enquiiy on milk production. For the proposed 
work oontinuit}’ was an essential condition and during the 
past year continuity could not be assured. Further construc- 
tion has, however, recently been sanctioned by Government. 
With the additional facilities which the new buildings will 
provide, it should be possible to take up this most important 
subject systematically. 
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III. LaHORATOKY W ORK. 

Testing of methods has been continued in connection with 
storage of fceces and analysis of silage and • urine. The buUc 
of the annl}'tical work was directly connected with feeding ex- 
periments. The following is a list of the analyses completed 
during the year *. — 


Complete nnalyse's — foddcis 

77 


Ditto ftcocs .... 

G9 


Dry nittitor in fmoo<5 

799 

HC 

Ditto milk 

07 


Ditto urine 

103 


Ditto silage, hreweij* giain, etc. 

G43 


Single nitrogen detorminations;— 

Frcsli /ffiocs 

172 

1,602 

Urine ...... 

.'112 


.Milk 

.67 


— 



641 

Mineral analyses — foods, fatc-s ond urine 


229 

Complete analyses of tirinc 

> 

102 

Total 

• 

2,620 


IV. Enquiries rNiTiATEDinmiNG 1926-26. 

The work carried out during the first year w'as confined to a 
study of the Xood-stuffs used in the dairy. Vliilc these ex- 
periments w'cre in progress, plans for systematic enquiries 
w'ero prepared. The lines of w'ork wdiich have been adopted 
for the present arc described below under the follow'ing heads. 

(a) lixfctmcnis on the vufrition of groicing anitnah. llie 
W'ork with young stock is importnnii for three reasons. Con- 
sidering first the animals themselves, they are delicate and 
have not de\’cloped their dige, stive systems. Their rations 
have to be carefully considered. Secondly, from an economic 
point of view, the feeding of unsuitable food to calves results 
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in serious loss. Thirdly, the demands of the growing animal 
are rigorous, and hence the shortcomings of a food are likely 
to be decisively indicated hy young stock. For these reasons 
the Nutrition Section is constantly increasing its work on 
young animals. 

An interesting experiment with calves was concluded four 
months ago at Bangalore. The animals were divided into three 
groups receiving different types of concentrates which contained 
respectively A 1 3*9 per cent., B 26‘9 per cent.. C 30*3 per 
cent, protein. Ihe quantities fed were so selected that the 
net energy provided hy the concentrates A and B 'Were equal, 
wliilst the protein content of B was much higher. Bation C 
provided more protein hut less net cnergj’' than ration A« 
Roughage was given ad lib. The amounts of concentrates fed 
and the growth obtained are shown in the accompanying table. 


Tabre I. 

Shoioing amounts of concentrate given and live-^mglit increases 

obtained. 


— 

Ration A 

Ration B 

Ration C 

Total concontrttto (lb ) fed per 1,000 Ib. Ino 
eight. 

21-30 

10 00 

10-70 

Protein (Ib.) Bu])p1iod in coneentroto ppr 
1,000 lb. w 0 troight. 

2-07 

4-31 

3-23 

Eel energy (therms) snppbed in concentrate 
cor 1,000 Ib, liio iraigbt. 

11-49 

11-40 

10-70 

ATomgednil} incrcuse (Ib.) per 1,0001b. Jive 
rreight. 

C-72 

3 43 

4-39 


The figures show that with these rations growth is not propor- 
tionate to the protein but runs more nearly parallel to the 
net energy of the concentrate. The fate of the food protein 
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is sliOTv'n in tlie following data obtained from a nitrogen balance 
experiment with six of the calves. 

Tarlb JI. 


Showing nitrogen halo nee eoeperiment with six calves. 


Otm. per ‘lay 

nmoK A 

ItxnOK U 

lutiov 0 

<•«!( I 

CjIfC 

Cj’fS 

Calf 4 

Calt 0 

Cikiro 

Total pntctn nItiaK.>D to mtlon 


5d-M 

flS 05 

08-60 

78-14 

65-77 


as-ss 

84-22 

67-31 

40-30 


30 01 

XIttORon tzerelod In urina 

1421 

1330 


3011 


HQ 

Tilirocrnnitalrel tot fl/xh iot- 
tnatlob. 

16 05 

go SB 

B 

1005 

15 01 

m 


In ration A the amount of nitrogen digested is low, but 
excretorj' losses are also ver}' low and bonce the balance re- 
tained is satisfactor}'. In ration C the amount of nitrogen di- 
gested per 1,000 lb. live weight is much liigher, but the reten- 
tion is less perfect. 

In thaso experiments, as already stated, roughage was pro- 
vided ad lib, but the actual amount consumed daily by each, 
animal was accurately dotei'mincd. The roughage consump- 
tion together with other significant figures is given in the ac- 
companying table. 

Table III. 


Showing average daily consumption of drt/ matter in lb. per 
1,000 lb. live weight. 



Av«t«bo 
Ilia w tslit 
In It). 

Uilly In- 
rn-«c por 
1,00(1 ll>. 
(Ilo Wllcllt 
In lb. 

i roOD COMUMFD mi 1,000 
xivs vnaiiT 

Antonntot 
rnnshafra 
to I ot 
conern* 
Itato 

tjL- 

tion of 
ration 

lt<rg!!>u)i;a 

1 

Oonoin- 

tmte 

Total 1 

Atation 

2lS 

6 73 

■gi 

1026 

27 OS 

0 781 

60 8 

n ration . , 

317 

6 43 


1100 

20 06 

MSO 

000 

Oration . 

207 

4.10 1 

mm 

8 68 

21-62 

1-SOO 

60-0 


This table contains important information. The figures show 
in the first place, as was to bo osrj)ccted,that a high allowance of 
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concentrate is accompanied by low consumption of rougbage 
and vice versa, that the highest total consumption occurs when 
concentrate is high and that the live weight increases run 
parallenvith the total consumption. The last fact is especially 
significant. It appears that the total amount of organic natter 
digested and the percentage digestion are very important 
measures of the actual value of a ration, and that the propor- 
tion of protein may vary within wide limits without influencing 
the rate of gro^vth. The actiial quantities of food consumed 
and growth obtained in this experiment are expected to be 
valuable guides to the practical daii^* cattle feeder 'in this 
country. The results in such feeding tests, however, depend 
very much upon the nature of the roughages employed. More 
experiments on these - and similar lines are required to 
determine suitable concentrate allowances for the various 
roughages. 

(6) Indian coarse fodders. Under this head it is intended 
to carry out a systematic study of the chief Indian roughages- 
AVe possess a certain amount of information concerning our 
concentrates. We can assign fairly definite food values to 
very many of them. AVith the Indian roughages the situation 
is altogether different. AVe do not know the elementary facts 
r^arding their digestibility, energy value or other characteris- 
tics. Further, as the roughage forms the bulk of the ration 
malnutrition and nutritional diseases almost invariably arise 
from deficiencies in the roughage. The enquiry on coarse 
fodders is, therefore, an urgent matter. 

The first series of tests was made with rice straw and Indian 
baled hay. The experiment came to an end recently and has 
yielded most interesting information. Accurate (digestion data 
have been procured, and the net energy values of the two rough- 
ages have been determined indirectly. It was found that our 
rice straw has a decidedly higher net energy value than that 
assigned to the American product. The hay was inferior to 
average American hay. These figures will he of the greatest 
use for rationing purposes, and in fact the Militajy Dairy Farm 
Department has specifically asked the Nutrition Section for 
information -which these figures provide. 
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The information gleaned from this experiment does not end 
here. In the courec of the work a remarkable physiological 
effect due to rice straw was discovered. It was found that 
rice straw produces persistent diuresis, and the cause of this 
diuresis was traced to the high potash content of the straw 
The animal is obliged to get rid of the excessive intake of this 
base. The figures in the following table taken from a paper 
recently submitted for publication by the Nutriticn Section 
brings out these facts clearly" 


Table I^^ 


Shouivg average excretion of wine and -potash by animals fed 
on rice straw and hay respectively. 




1,000 Ui. AMSU.<. 

700 JI). AMMtlS 

OQOin AMMllS 



Ko 1 

So.2.nB> 

Ko 1 Btrnn 

Ko 2 III} 

Ko 1 btraw 

Ko 2 Itsy 









s 

April, lois . 


.1017 

7'7P7 

loos 

|H1 

8 210 

Snd Prpt , 1025 

H| 

2 842 

0 877 

1021 

■H 

8.141 

b 

r 


wm 

ario 

7221 

1 no 

H 

2 .108 

► 


7 001 

3 37« 

«ocn 

\ Ul 

0 071 

2074 

A.M 

Ibtlr^t, April, inzi . 

021.0 

3U4 

8.177 

27-11 

01 41 

2014 

£n(l (««(, apt,, lfl2S . 

100.70 

81 so 

P2 20 

20 30 

0711 

21-:<2 

ll- 


no 5S 

, :uro 

110 01 

.11 27 

00 07 

22 21 

eg 

gt) 

A'crAge . . . 

10770 

.12 71 

08 .10 

■ 

72 88 

21 20 


It is impossible to say, at present, what the effect of this diure- 
sis will be. Up to a point the elimination of urine is a healthy 
S}'mptQm. It may be expected to clear the system. On the 
other hand, the excretion of v<a:y large amounts of urine, or of 
urine of abnormal reaction, is a stiain on the kidneys and must 
inevitably lead to serious results. It is possible that a subject 
of fundamental importance to animal nutrition in India lias 
been met with here. 'J’he question is being followed up tenta- 
tivel)'’ at present. 
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The systematic examination of Indian xoughages is proceed- 
ing. A second series of tests, on fa [somewhat garget scale, 
with more hullocks and intended to deal with four new rougha- 
ages has been commenced. The intention in this work is to 
add steadily to its utility and scientific significance by increas- 
ing the number and nature of the observations made during 
the long period of feeding. Some clinical tests will be intro- 
duced this year and eventually it is intended to do respiration 
experiments with these animals. 

(c) Minetal requirements. Recent work in Europe has 
shown that the productive capacity of an otherwise sufficient 
ration may be completely lost through inadequaev of the 
mineral supply, and conversely it has been founa that the ad- 
dition of appropriate minerals in such cases greatly enhances 
the productive capacity of the food. It is impossible to lay 
too much stress on this question in India. Mineral shortage is 
common, and it must lead to a waste of the potential nutritive 
power of the organic matter produced by plant growth. 
Experiments on mineral supplements required for 'growing 
stock have been commenced at Bangalore. The test with 
calves, mentioned above, was used mainly to decide on suitable 
rations for this purpose. A comparative test was, however, 
carried out concurrently, a check lot being fed on the same ra- 
tions, but without a mineral supplement. There was a marked 
and consistent difference between the controls and the lime, fed 
lot in favour of lime feeding, but stress is not laid on this preli- 
minary result at present. Appropriate rations having been 
fixed, a more extensive ^eriment focussed solely on the min- 
eral question has been started. The subject of mineral supple- 
ments AVas, however, deemed of such importance that efforts 
were made to amplify the w'ork at Bangalore by using outside 
resources For this purpose, preliminary experiments have 
been carried through at Hosur (the Central Cattle Breeding 
Station of the Madras Department of Agriculture), and plans 
are ready for a trial there’ during the coming season. A some- 
what different experiment relating to the same subject has 
been proposed to the Military Dairy Farms. The proposal 
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jhas been accepted, and work will commence as soon as tbis 
Section can spare tbe necessary stan. 

In tbe preliminary experiment at Hosur mineral tests were 
not attempted. A simple feeding experiment to compare bay 
and grass silage was carried out in order to study tbe condi- 
tions of work there. Tbanlts to tbe facilities given to tbis Sec- 
tion by Mr. E. W. Littlewood, Deputy Director of Agriculture, 
Live Stock, Madras, tbe effort has been an unquabfied success. 
Tbe results obtained in tbe first Hosur experiment, though 
they do not deal directly with tbe mineral question, deserve 
notice. Sixteen animals were selected lor tbe experiment. 
Tbc}' were carefully paired and dirdded into two groups. Tbe 
one group was given hay, tbe other siTage. A weighed excess 
of lougboge was fed to each animal and tbe residue left by each 
was weighed daily. Both groups received the same amount 
of concentrate, namely, one pound cake and two pounds rice 
bran per bead. Tbe animals themelvcs were weighed daily 
during the entire experimental period which lasted 13 weeks. 
Tbe main results obtained can be shown in a condensed form. 
The following figures give the changes in live wei^t which 
took place during tbe feeding period — 


— 

Silnge group 

liny group 

Final nvoigo li\o -ft eight jior head ib. .... 

511 

471 

Ittitinl aioiogo 111 c weight x>or head lb. 

48.7 

474 

A% orngo inen af o per head lb 

+20 

—3 


There can be no doubt that the silage was more effective 
tlian the hay. To give iorce to these figures it should be ob- 
served that the average live weight per head is taken from the 
weekly average live weights of 8 animals. Each figure in the 
table is, therefore, derived from 56 live weight determinations. 
The first impression from these figures is that silage is tar more 
nutritious than hay. This is not the case. The silage and 
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hay are probably about equally nutritious. The difference 
in effect is entirely accounted for by the quantities consumed. 
Ihe average consumption of dry matter from roughage per 
head per day was found to be- 
lt. 

For tho bilagc group 8'363 

For tlie hay group 5-860 

Tliese are strildng and important figures. This exp'erimenf> 
has yielded much valuable information. It has shown in the 
first place that a productive ration cannot be obtained from 
spear grass hay. The animals consume just enough to main- 
tain themselves. In the second place, it has shown the advan- 
tage of converting spear grass into silage. The silage is pro- 
bably not more nutritious, but it is consumed more readily 
and in amounts above the maintenance requirement. Hence 
it becomes a productive ration. The hay fed for 13 weeks — 
together with concentrate be it noted — gave no return what- 
ever. The economics of cattle rearing are well illustrated 
by these figures. The experiment has also yielded material 
from which the nutritive values of the roughages can be deter- 
mined. The necessary analyses for this purpose, however* 
have not been completed yet. 

To be fair to the work of this Section, the figures for average 
dry matter consumption per head given above must be referred 
to once more. They are the figures that have elucidated 
the real meaning of silage efficiency in this particular case. 
These two figures for dry matter consiunption are the result 
of an enormous amount of work. Not only was the ration and 
residue of each animal determined daily for a period of 13 weeks, 
but the daily variations in moisture content of the hay and 
silage had to be allowed for and in addition to this the partial 
^ying up of the silage while it lay in the trough had to be taken 
into account daily. To carry out a test of this land entails 
labour and demands a great deal of organization. It is work 
which can only be done by trained men and a trained staff 
n this case, too, it was done at an outstation and not at head- 
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■quarters. The Section should have more men for dealing with 
work of this Idnd. 

(d) Indian pasture grasses. This work follows along the 
lines of the most recent observations upon pasture land which 
have been made in England. Here again the Section has been 
fortunate in finding outside support. A large amount of works 
Including analyses, digestion experiments and long period feed- 
ing tests, is in progress at Bangalore on material supplied by 
the iCIitary Grass Farms. The Bombay’Deparlment of Agricul- 
ture has taken a great deal of interest in its pasture problem 
for many years past. The Nutrition Section, having approach- 
ed the Bombay Department, is to be provided very shortly 
ivith most valuable material from tliis part of the country. 
Finally on the strength of the Hosur feeding experiments, al- 
Jeady referred to, the Director of Agriculture, Madras, has 
ugreed to the necessity for laying doum new grass at Hosur. 
This is a most important experiment which will eventually 
provide further material for crucial tests by the Nutrition 
Section. 

The work outlined above aims mainl)' at a determination of 
the variations in quality which are to be expected. Tlie Jiext 
step must be attempts to obtain higher productivity from 
definite areas which the present experiments arc eiqjected to 
locate lor us. This work will involve careful feeding e:q»eri- 
ments carried out on the spot. The Nutrition Section must 
have the staff and organization ready for this approaching 
task. 

(e) Karnal jeeding experiments. The first experiment car- 
ried out at Karnal was designed to test the value of different 
local coarse fodders for winter rationing of calves. The 
calves were divided into four lots receiving respectively 
■dhub {Gynodon dactylon) hay, rice straw, sorghum straw and 
wheat straw, ad lib. Concentrate was given in equal amounts 
to all the animals. Live weights were deteimined daily and 
the quantrity of roughage consumed by each calf was also de- 
termined every day. Tlie results obtained in tliis long period 
test covering 120 days arc given in a highly condensed form in 
the accompanying table. 

u 2 
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Table V. 


Ration 

A^orago live 
weight per 
head 

A^orBgo Ino 
Height mcr(ia <!0 
per head 

Aroroge daily 
roughage con- 
Burned. 


lb. 

lb. 

lb. 

Haj 


0 31 

S-58 

Rico stravr 


0 01 

6 90 

Soigliuui straw .... 

300 


6 74 

Wheat stran .... 

207 

Hi 

6-44 


It should be observed that each live weight figure is the 
average of 42 weigliings of five animals Each figure for 
live weight increase is the average difference between two sets 
of 21 weighings of five animals. The roughage consumption 
•RTis determined for each animal fqr 120 days. The figures 
show that rice straw was most greedily consumed and gave 
the highest live weight increase. This result is contrary to 
local opinion which holds that wheat straw is preferable, 
and the preference is so strong that the local price of wheal 
straw is four times that of rice straw. A fact of considerable 
economic significance has been arrived at here. The sorghiun 
may have been somewhat too tough for such young animals 
and might conceivably show ituch better results with older 
stock. The hay result is certainly remarkable. That rice 
straw should give better results than dhub hay which is 
believed to be one of the most nutritious grasses in India, is a 
matter deserving attention. Further experiments are being 
planned for Karnal. 

V. TraihiHg or Post-graduate students. 

The training of post-graduate students has been continued 
on the lines laid down two years ago. Two students passed 
through the course last year. One student is undergoing 
training and another student is waiting to come. He will 
be taken in when the present building operations have been 
completed. 
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VI. Assistance given by the Nutrition Section to the 
Section of the Imperial Dairy Expert. 

1. Courses of lectures on Chemistry (by an Assistant in the 
Nutrition Section) and on Animal Nutrition (by the Physiolo- 
gical Chemist personally) were provided for the Dairy Diploma 
students. 

2. The Imperial Dairy Expert asked for a practical proce- 
dure for accurate cream neutralization in comicction with 
pastemrization. The Nutrition Section carried out an investi- 
gation of the question. A practical process was evolved and 
handed over to the daiiy in a workable form. 

3. A question relating to cheese-maldng has recently been 
submitted to this Section. At present preb'minary enquiries 
ure being made. 

I would like- to record here my deep appreciation of the 
whole-hearted support which the Imperial Dairy Expert has 
invariably given to this Section, and often it has been given 
At considerable inconvenience to himself. 


VII. Co-OPBRATION WITH OTHER DEPARTMENTS. 

The following is a list of the expei-iments wliich have been 
undertaken during the past year in co-operation ivith other 
departments. 

1, Madras Department oj Agriculture. 

(a) Feeding experiments at Hosur. The cattle, the foods 
and the accommodation were provided by the 
Madras Department. The work, including a long 
period quantitative feeding test, a digestion ex- 
periment and analysis, was done b 3 ’^the Nutri- 
tion Section. 

■(6) Grass experiments at Hosur. The necessity for this 
work was urged by the Nutrition Section. The 
first part will be carried out by the Madras 
Department. The Nutrition Section will institute 
tests at a later stage. 
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2. Bombay Department oj AgricuUwe. 

(a) Tlie Nutrition Section proposed an examination 

of grazing area heibage. The Bombay Depart- 
ment Committee on Pasture Problems readily 
agreed to co-oj)erate in this work. 

(b) Eequcsts have been made by the Joint Director, 

Bombay, to the Nutrition Section to carry out 
certain feeding tests. The Section imfortunately 
could not undertake the tests this year owing to 
shortage of staff and very great pressure of other 
work. It is hoped to meet the wishes of the Bombay 
Department next year in this matter. 

3. Military Grass Farms and Military Dairy Farnis. 

(а) Examination of Indian hay. The work includes ana- 

lyses of types, digestion trials vut^j types and long 
period feeding tests with types. The Nutrition 
Section carries out all the work at Bangalore. The 
material is supplied free of charge by the Military 
Grass Farms. I must acknowledge the zeal vuth 
which the Military Grass Farms have taken up 
the enquiry. Eveiy question is promptly and fully 
considered; every request is immediately met. 

(б) Feeding experiment at Bclgaum. This work has been 

mapped out and preparations for it are imder way> 

4. Imperial Cattle Breeding Farm, Kamal. The experi- 
ments designed by the Nutrition Section for Kamal were- 
ably carried out by the Superintendent of the farm. The 
digestion experiments and the analytical work were done by 
the Nutrition Section. The Nutrition Section is very greatly 
indebted to the Agricultural Adviser, Dr. Clouston, for the- 
financial assistance which he gave for this work. 

VIII. Publications. 

The work of publication has just commenced. The re- 
sults of the first year’s experimmts (1924) have been embodied 
in two Memoirs already published. The completed experi- 
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ments o£ 1925-26 wll form four Memoirs, but tlie writing 
of this work is only half done. The subjects dealt with are : — 

1. Nutrients required for milk produclion with Indian 

foodstuffs. {Mem. DejiL dgri. India, Chem. Scr., 

Yin, No. 7.) 

2. Nutrients required foi growth production with Indian 

Foodstuffs. {Mem. Dept. Agri. India, Ghem. Ser., 

VIII, No. 11.) 

3. Bangalore mainteirance experiments, Ist Scries. {Menu 

Dept. Agri. India, Ghem. Scr., IX, No. 2 ) 

4. Calf feeding experiments at Bangalore in 1925. 

6. The relative feeding values of hay and grass silage,. 

Hosur Experiments, 1925-26. 

6. Roughages for winter feeding of young stock in the 

Punjab, Kamal Experiments, 1926-26. 

The following articles have been submitted for publication 
in the “ Agrioultmul Journal of Indha” ; — 

1. The application oi feeding standards to dairy cattle 

in India. {Agn. Jonn. India, XX, Pt. 6.) 

2. Factors influencing the cost of food for milk production. 

{Agri. Jour. Indw, XXI, Pt. 1.) 

3. The relationship between digestibility and net energy 

values. {Agri. Jour. India, XXI, Pt. 6.) 

IX. Programme of work for 1926-27. 

Major subjects. 

1. Experiments on the nutrition of gi owing animals. This 
work involves tests at Bangalore and Kamal. 

2. A study of Indian coarse fodders, including determina- 
tions of maintenance rations and studies of nitrogen and mineral 
metabolism. This is a continuation of the sy^stematic work 
commenced during the past year at Bangalore. 

3. Mineral requirements of young stock. Epxeriments at 
Bangalore, Hosm* and Belgaiun are contemplated. 

4. Examination of Indian pasture grasses. This work 
will be caiTied out in co-operation with the Military Dairy 
Farms and the Bombay and Madras Departments of Agriculture . 
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5. Ex]periments on rniTlr production. It is intended to take 
up this subject again before the end of the year. 

Minor sid)jects, 

1. A study of the chemical methods employed in the above 
enquiries. 

2. Preliminary experiments for the initiataon of work 
on other aspects of nutrition. 

t 

Training. 

1. The training of post-graduate students, which is an 
important branch of the work ot this Section, will be conti- 
nued as usual. 

2. For the Dairy Diploma students a course in general 
science, plant chemistry, nutrition and dairy chemistry, will 
be provided by this Section. 
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BEPORT OF THE GO\nBRNMENT SUGARCANE 

EXPERT. 

(Rao Saheb T. S. Venkatbaman, B.A.) 

I. Charoe and Staff. 

I was in charge of the office of Government Sugarcane 
Eiqiert for the whole year. The Second Cane-Breeding Officer, 
]\Ir. Nand Lai Duit, M.Sc., joined duties on 3rd April, 1926. 
The Assistant Sugarcane E-vpert was in immediate charge of 
the hulk of the routine work including accounts. 

II. Research and Initsstioations. 

(a) Technique of breeding. An appreciable advance in the 
technique of cane breeding was effected during the year, by 
the successful isolation of live cane arrows away from the 
reach of unintended pollen. 

During the flowering season the arrows in the field are 
generally surrounded by an atmosphere heavily laden with 
the pol’en of the different varieties in flower at the time. 
Emasculation and bagging are both unavailable for sugarcane 
breeding on account of their adverse effect on the arrows, 
and, in the absence of these safeguaids, consideiable doubt 
often arises as to Ihe actual parenlage of a batch of artificially 
pollimtcd seedlings. It had been realized for some time 
that one method for securing greater certainty would be the 
segregation of the arrows, in places where unintended pollen 
could not got access to them. Previous attempts in this 
direction had proved failures on account of the methods 
employed being either cumbersome or inefficient. 

The knowledge ot rooting in canes — obtained from the 
root studies by the witcr in recent years — enabled the develop- 
ment of a satisfactory method during the year. The method 
consists in artificially inducing a fresh set of roots on the cane, 
wffiose arrow it is desired to segregate (some time before the 
emergence of the arrow from the enclosing leaf-sheath), and 
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subsequently transferring tlie treated cane to tbe desired 
locality. . Thus treated the arrow developes in a normal manner 
and lends itself to the subsequent operations. 

Some time preAuous to the working out of this method at 
Coimbatore, a very valuable method had been evolved at 
Hawaii, by which cane arrows could be kept developing and 
yielding viable pollen all through their development by keeping 
the lower joints in a dilute solution of SOg. The Coimbatore 
method would appear to possess certain advantages, the most 
important of them being a higher percentage ot^eermination 
in the resulting seeds. 

(6) Control oj malejertility in sugarcane arroios. The experi- 
ments detailed last year were continued, a larger number of 
solutions being employed in the artificial feeding of the arrows* 
The solutions tried included among others the following in 
varying strengths : potassiumpermanganate, aspirin, formaline, 
mercuric chloride , aluminium chloride, iodine, dextrose and 
bismuth iodide. The arrows, during their development, were 
further subjected to low temperature conditions ; this was 
based on the Imown infertility of pollen in North India, low 
temperature being one of the environmental factors. No 
definite success can yet be claimed for the above methods, 
For final success it would appear necessary to determine, 
first, the exact time when the pollen grains begin to form and, 
second, the exact strength of solution that would inhibit the 
formation of healthy pollen without, at the same time, adverse- 
ly affecting the other vital organs of the flower. 

(c) Set versus shoot roots. In recent years investigations 
have been carried on elsewhere on the relative functions of 
seminal as contrasted with nodal roots in cereals. In a sense 
the sett roots of the cane plant correspond to the seminal 
and the shoot roots to the nodal roots of cereals. Definite 
indications had been obtained in the past about a certain 
relationship between the growth and development of the two 
classes of roots and the vegetative growth of the young plant. 
In the ordinary method of cane germination the two classes 
of roots soon get mtermingled with each other and studies 
on their relative functions had, in the past, been handicapped 
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lliiough tlie absence of a metbod^ by which the growing^ cane 
could, be made to depend, at a time, entirely on the one or 
the other class of roots. 

During the year a method was succcssfullj' developed by 
the Botany Assistant E. Thomas. In this method two budded 
sets arc planted vertically in pots, instead of horizontal!}' 
(the usual pract-icc), one ot the nodes being placed above 
ground and the second imder it ; the root zones or the doimant 
buds are removed according to the needs of the e-xperiment. 
The method renders it possible to throw the developing plant 
entirely on either class of roots. By tlxis method the young 
plant could further be made to develop and grow at some 
height from the soil away trom its toots ; such a position 
facilitates continuous observations being made on the habit 
and tillering of the plant. 

(d) licpetition oj vsejvl lines. The seedling Co. 205 has 
sliowi remarkable properties under cultivation in the Pimjab 
and tlie United Provinces. This seedling, wliich is a hybrid 
between Yellai and Sacchantm spontnneum, has two defects, 
fit., late maturity and impure juice. Diuring the year a large 
number of seedlings of the &ime parentage as Co, 205 were 
raised, in the hope that some of them might show the good 
characters ot Co. 205 with the defects either absent or present 
in a lesser degree. Yellai is rather uncertain in seed fertility • 
and the oro.ss-pollinnlious had to be done on as many as 300 
arrows located in nine different places. One thousand tliree 
hundred seedlings have been obtained and arc so far satis- 
factory in vigour of growth. Besides the above, about 20,000 
X)lant 8 ot the F 3 generation were raised, and -1,000 of these 
are now in the nurseries for a further selection. Bepetition 
of useful lines, cither to replace seedlings if they happen to 
deteriorate, or to improve upon current seedlings, would be 
one definite line ot iuture work at the station. 

(c) Jnlicrilance stvdies. There are various dillicultics asso- 
ciuled with the study of inheritance in the sugarcane. Though 
the data and available material arc not of the same nature 
as are now available for other crops, the ind'Civtions of inheri- 
tance tliat have been obtained have been of practical use in 
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worldng to a desired t 3 ^e. A deeper rooting, for instance, 
has often been secured by cross-pollination with either Saccha- 
rum spontaneum or Co. 206 ; a higher sucrose in juice has 
often been obtained by the use as parents of Co. 214, P. 0. J. 
2690 and P. 0. J. 2725. hi the breeding of canes for tropical 
India, hybrids between the later P- 0. J canes and the more 
promising of the Coimbatore seedlings bred for hTorthem 
India ivould appear to offer a promising line ot advance. 

(j) Morphological descriptions. With the increasing spread 
into cultivation ot the Coimbatore canes a need has arisen 
for short mo phologioal descriptions ot these with the definite 
object ot identification. An attempt is being made to add 
to the existing list of characters, with the object of discoverine 
more differences among seedlings which ate rather similar in 
appearance. The Second Cane-Breedine Oflicer is worldng 
out the application to the Coimbatore seedlings of Dr. Jesweit’s 
method of identification based on hair groups in the buds. 

ig) Vitality oj weed seeds. In the plots at the station it is 
obviously desirable to keep out weeds altogether. The com- 
monest of them, Tnanthema monogyna, L. has been under 
study for four years. It has been found (l) that the above 
seeds need a period of rest for proper germination, (2) that 
they do not all germinate together even when miiform and 
satislactoi^' conditions are available, and (3) that the seeds 
keep their idtality for as long a period as four years. In 
the earlier stages of growth, the plants are easily Idlled by a 
liberal spray ivith a dilute solution of tar emulsion ; this 
preparation, besides IdlUng the weeds, also keeps out white 
ants, thus serving a dual purpose. 

III. PBRFOB3IANCE OF CoiSffiATORE CaNBS IN OUT STATIONS. 

One or othe of the Coimbatore canes has now obtained 
a firm footing in every sugarcane growing province in North 
India from the Punjab to Bengal. A valued correspondent 
from Biliar has recently written that “ in the area east of the 
Gundak, Hcmja is fast going out and nearly all the European 
planters will jilant nothing but Coimbatore canes this year.” 
In the 1923-24 annual report of the Department of Agricultine, 
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Bcngftl, the Deputy Director of Agriculture, Dacca, states 
that ** Co. 213 beats all others.*’ 

Besides the seedlings which have already gained some 
repute in Jsorllx India, others ate coming into favour ; such 
arc Co. 219 in the Central Provinces, Co. 223 in the Punjab 
and Co. 204 in t.lie ‘Western Circle of tbe United Provinces. 
A favourable report as to the viuour of giowth of Co. 281 
has been received from Cuba. 

TV. Tnu Moni'.y VAnur. or Tin: CouinAToiu: Work, 

ft is a mat tor of common experience that im]>rovcd varieties 
take some time to .spread and their progress into cultivation is 
comj)arativol 3 ' slow during tlie first few years. It- is now 
about four 3 'c.ar.s since the Coimhatore ennes came into general 
cultivation. Kven so, the increased ];rofitfrom the cultivation 
ot the Coiinbaloii' canes in jd^ce of the local varieties, was 
compute*! last. j*ear at one and a quarter lakh ol rupees in 
Bihar mid at about a tnird of a lakh in one Circle of the United 
Provinces. 

WJien last I was in Bihar, 1 understood that the area this 
3 ’eoi' might he four-fold of wlial it was last j'car. Jl will thus 
be seen that the net luonc}’ value of the work will rapidly 
increase, as the new seedlings spread into cultivation. 

V. BRCKirr and pespatoh or canes. 

( luly one cam* varietj' was imjiortctl from abroad duriug 
the year, riz., Kalal Uha, through the Sugarcane Bescarch 
Station at SlmhjaJmnpur. During the j'ear J3 fresh seedlings 
were ndtled to the number of seedlings alr<‘ady sent out foi 
tijal ; jind these have been sent to Pusa in the first instance. 
Six secdlingH were detpalched to a correbirondent in Portuguese 
ISast Africa on request. 

TJiough no elaborate work' has been in progre.ss at the 
station for breeding the thick type of cane, yet some tliickish 
seedlings obtained in tJie breeding of the Kotlh Indian t>*}ros 
as also certain thick socdlings raised in recent, years, weie 
available for jdnuling in the new area recently acquired for 
doing w'otk oji the thick tdnss of cuncs. Certain tlack variotie.s 
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imported from overseas in previous years were also distributed 
to Pusa, Dacca and to two places in South India for trial. 

During July last 3'ear very suqoicious markings, similar 
to mosaic, were noticed by the writer at the Central Farm 
wet lands, situate about a furlong to the south-east of the 
station. This was brought to the notice of the Government 
Mycologist at Coimbatore, and a liigh degree of infection 
with mosaic in these fields has since been recorded. Hie 
station was able to supply to the Central Farm at Coimbatore 
and to two parties in the district of South Arcot in the Madras 
Presidency mosaic-free material of certain canes. In February 
1926 the bugaicanes at the station were kindly examined by 
the Impoiial M3-cologibt fj om Pusa . Two canes which showed 
suspicious mai kings were isolated ; thc'^c h.ave since been iden- 
tified to be mosaic infccicd by the Imperial Sh^cologist. 

VI. TnC Farm. 

The area at tlie station was increased by the acquisition 
of 38’ 34: acres, the bulk of the new area being intended for 
breeding the lliick type of cane. This new area was handed 
over on 12th of March, 1926; and, within a couple of months, 
the first cane crop on this land consisting of over 120 varieties 
and seedlings was planted. The laying out of the area into 
suitable blocks for cane cultivation has been taken up. 

The old area at the station was suflerins from an inadequate 
supply ot water for cane, all cane crops being dependent on 
the onty good water well in the area. An alternative site 
for a second well has been selected after nine trial borings 
and analysing the waters obtained. This second well, when 
completed, would enable a fuller utilization of the available 
area for cane growing, besides suppl3’mg water to the resi- 
dential buildings now under construction. Two of the old 
wells whose waters were too biaddsh for canc irrigation are 
being filled up with earth obtained from the foimdation excava- 
tions of the iicAv buildings. 

The setiji {Mcliloius parvijiora) crop of North India was 
•tiied for two seasons but had to be dropped as unsuitable. 
During the year over 3,000 plots were planted w'ith canej 
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•tlie bulk of tJiem with Coimbatore secdlinga in different stages 
of selection. 

The receipts during tbe year amounted to Es, 3,928 ; of 
this amount Es. 350 represents collcctdonB as bouse rent. 

VII. Publications. 

The publications from tbe station during tbe year include : — 

(1) “ Studies in Sugarcane Germination,” by Eao Sabeb 

T. S. Venkawaraiin (Agn. Jour. India, XXI, 
lip. J 01-100). 

(2) “ Sugarcauc-breeding technique — Isolation of live 

arrows from imdesircd pollen tlnougb artificial 
rooting of canes,” by Eao Sabeb T. S. Venkatraman 
and E. Tbomas {Agri. Jour. India, XXT, pp. 203- 
209). 

Tbe foaner bas been reproduced in full with illustrations 
in more than one Foreign Journal. 

VIII. Programme op work fob 1920-27. 

Major. 

Tlie breeding of canes will be continued witb t-bc object 
of securing furtJicr improvements or covering ncAv tracts. 

Furtber improvements will be attempted in tbe breeding 
teebnique, as sucb improvements bavc a direct influence both 
on tbe quantity of work done and tbe rapiditj^ of results 
obtained. 


Minor. 

Study of root development in sugarcane varieties and of 
tbe factors influencing cane germination will be continued, 
as time becomes available, and based on tbe results obtamed 
during tbe current year. 

Morphological descriptions of Coimbatore seedlings will be 
attempted with a view to facibtate their easy identification 
in tbe field. 
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REPORT OF THE SECRETARY, SUGAR BUREAU. 

(Rao Saheb Kasanji D. Naik, M.A.) 

]\Ir. Wynne Saycr held charge o£ Uie office of Secretary, 
Sugar Bureau, up to 24:th March, 192G, when he proceeded 
Home on months’ leave, and I was appointed to carry on 
the current duties of the post in addition to mine own as 
Superintendent. In the subordinate stafi the only change 
that took place was the transfer of the two posts of Fieldmen 
to the Agricultural Section of the Pusa Institute with effect 
from 1st April, 1926, as all agricultural operations in connec- 
tion •with the growing and testing of canes at Pusa will in 
future be carried out by that Section in consultation ■with 
the Secretary, Sugar Bureau. The Government of India’s 
Sanction to the further retention of the Sugar Bureau up to 
31st March, 1927, was received during the year. 

During the year under report the Bureau continued to 
collect information relating to the sugar industry in India 
and abioad and to make it available to the public. It has 
already got a mass of valuable information which is being 
freely availed of and highly appreciated by those in the sugar 
line. 

I. Agricultural. 

The Biueau also carried on its agricultural activities which 
consisted mostly in (1) importing selected varieties from abroad 
and growing them under observation, and (2) testing the new 
Coimbatore seedling canes for their suitability to North Indian 
conditions. 

A very large and important firm in Madras, who are in- 
terested in improved thick cane cultivation in the Southern 
Presidency, reported that Fiji B (which is the same as Badila) 
was showing signs of deterioration and it was advisable to import 
fresh healthy stock. The Secretary, Sugar Bureau, accord- 
ingly arranged to import during the year sets of Badila from 
Frinidacl, where there is no Fiji disease, direct impoitation 
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from Australia having been prohibited by the Government 
of India Destructive Insects and Pests Act as revised in 1922. 

Another cane imported was D. 626 from the Director,*^' 
Department of Srience and Agriculture, British Guiana* 
The body colour of this variety is bright yellow, blotched 
with crimson and wdth a red ring round the cane just above 
eacli node. This cane is reported to be extraordinarily 
vigorous in growtli in British Guiana and to do best on deeply 
cultivated, medium to heavy clay soils. It has also been found 
to be fairly resistant to the effects of drought and to be little 
or very slightly affected by root and rind diseases. 

Fmn Java seedlings, ufs., P. 0. J. 2714, 2725, 2727, and 
2878 were received from the w'ell-known Sugar Experiment 
Station, Pasoeroean, East Java. It may be mentioned hero 
that these seedlings arc reported to be immmie to mosaic and 
also to give high yields and hence are of great potential value 
for cro3.s-brecding work in India. 

Tlicsc canes W’cre on arrival examined by the entomological 
and mycologioal exports and then ))lantcd under strict quaran- 
tine conditions. Unfortunately, all of them died one by one 
and hence, a fresh importation will be neocssary. 

B. II. J 0 (12), a Barbados seedling wliich has keen doing 
so well in the West Indies and which is a rich variety with 
high sucrose content, has been obtained from Coimbatore 
this Februarj’- and is being tried in the experiment plot. 

A few' sets of the tliick cane, Assami Red, were ublained 
from Peshawar in the planting season 1926 and grown in the 
experiment plot with a view' to find out whether this cane, 
which is such a success in tlm hTortli-WeBt Frontier Pro- 
vince, would do equally well in the white sugar tract. It 


•Tlio following extrsict fjoin flio la(o Sir J. J). ]iarri«niiV lotfor to Iho Sociotory, 
Sngnr ISuraiu, vHI bo read with intoicat: — 

” Voty largo nnmbcra of acodlingf. of I). CSC Imvo been rniard horo, but altbougb 
many of thorn hIiow iv \ oiy mni-kod iinproromcnt m tlio parent cano in tugnr content 
nono bavo ax>proncbod it in its vigour of growth. 

"A vory carcfiil nmihcmatiral inycsligntion of tlin obnraoloia of these nmv acedllnga 
Lai lad its to bcliovo that 1). G2S ia a cano of almo'-t to quite pure parratago. UnliLo 
tho groat majority of largo aizod tropical canes, D. 62S pra<InCc<i seed almoat altogotlior 
true to typo. It may thus bo of aomo wo to you in jour tros*i-fi>rllli7atioa experimenia." 

O 
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did fairly well under irrigation but was heavily attacked 
by the top shoot borer. Selected sets of this variety have been 
planted again to see whether it ■null be possible to grow this 
cane as an unirrigated crop. The present indications are 
unfavourable. 

Coimbatore seedlings. Thelollowing seedlings were planted 
again as they were found promising in 1924-25. This year 
they were grorni in small plots but without any irrigation : — 
Co.’ 248, 250, 270, 273, 281. 282. 286, 287. 288, and 290 
against the standard cane Go. 213. 

Co. 248 is a medium thick cane with erect habit and fairly 
good growth but it does not tiller well. It is susceptible to 
mosaic, Co. 250 is also susceptible to mosaic. Co. 270 tillers 
well. No mosaic was observed on it during the year. It 
will thereiore be grown on to test its yield per acre, drought 
resistance, etc. Co. 273 is erect in habit with good growth. 
Its tillering is good. No case of mosaic has yet been observed 
in this variety. Though it is found to suffer from the late 
start of the monsoon, it looks a good tonnage cane and will 
be gtoum on a larger scale for mill trial. 

Co, 281 lias erect habit and is a -vigorous grower especially 
in the beginning. It is a medium thick cane 'with long inter- 
nodes and tillers well. But there is considerable flitting of 
the canes. It is affected by mosaic and much damage is caused 
by root borers. 

Co. 282 is also attacked by mosaic. It is, however, not 
so bad as Co. 281 and so will be given a further trial. 

Co. 286 has been rejected. It is late in germination, has 
short joints, and its tillering capacity is not as good as that 
of other seedlings. It was heaidly infected by top shoot 
borers and also showed considerable splitting, besides being 
susceptible to mosaic. 

Co. 287, a vigorous grower ivith good tillering, stands the 
hot weather well but is heavily attacked by mosaic. 

Co. 288 germinates early. It is a medium thick cane 
■with fair growth and good tillering. It is liable to mosaic. 



INSTrrOTE, PCSA, FOR 1023.20 103 

Co. 290 is the most promising variety at 2 )reacnt. It is a 
medium thick cane wliioh tillers well and makes vigorous 
growth. It has stood the jirolongcd drought very well and 
lias so far not been affected by mosaic. It will be grown on 
a large scale for mill trial. 

Another batch of new seedlings was i’eccived from the 
Coimbaiore Cano Breeding Station in Fcbruaiy 1920, and 
tliese have been iilonted for purposes of testing. The seed- 
lings are being groivn imdcr irrigation this year and irill be 
multiplied by short-planting in July. They have been 
planted close to a mosaic experiment plot with a view to 
test their susceptibility to this diBcase. Some of these new 
arrivals are crosses between Co. 213 and Co. 214 wliich 
have boon found so successful in J^Torth Bihar. All of them 
have a good sucrose content as evidenced by the analytical 
figures supplied from Coimbatore, and they are also reported 
to have good vegeialive charaeteis. 

The parentage of the new seedlings is given below : — 


Co, 291 

. P. 0. .T. 213 X Co. 229. 

Co. m 

. Co. 213 X 00.211. 

Co, 390 

. Co. 213 X Co. 214. 

Co. 297 

, 00.213 X Co. 2M. 

Co. 298 

. Co. 213 X Co. 214. 

Co, 299 

, Co.213 x P. O..T. ino. 

Co. 300 

. Co. 213 X P.O. ,1.1410. 

Co. 301 

, Co. 213 X P.O. ,1.1499. 

Co. 302 

. . Co. 213 (genornl collootion). 

Co. 303 

. Co. 221 X P. O. ,1. 1007. 

Co. 301 

. P. 0.5. 1647 X Co. 229. 

Co. 805 

. . Knbidai Bootlmu X P. 0, ,1. 2690. 

Co. 300 

„ . Kaludni Booflian X V. 0. J. 2090. 


Observations at Pusn so far show that mo.st of these seed' 
lings are vigorous growers uith good tillering powers. Of 
these. Nos. 297, 298, 300 and 305 are medium thick and if 
they continue to do as well as thej' xiroraiso at present, thoj’' 
will prove suiUiblc for tlio white sugar tract in North India. 

Co. 276, a medium tluelc cane with good even germination 
.leaving few blanks in the rows, with good tillering and erect 



196 SCIENTIFIC REPORTS OF THE AGRICDLTURAL RESEARCH 


iabit, planted as a field cKop under unirrigated conditions 
was found quite satisfactory, and its yield was at the rate of 
600 maunds per acre. It is not, however, immune to mosaic. 
Co. 280 was also grown on a field scale hut its yield was very 
much poorer than that of Co. 275, as its tillering is not so good 
and the germination is very gappy. Fo cases of mosaic were 
observed on this cane during the year imder report. Both 
Co. 276 and 280 are being tried again in 1920-27. 

Co. 205 was grown on an estate scale and its yield was over 
600 matmds per acre. An analysis of this variety was 
arianged at the Snmastipur sugar factory on Ist February, 
1926. The cane was crushed in a three-roller hand mill and 
gave the follow'ing results : — 


fBrix 20-18 

Juice Sucio ‘0 1G-C8 

(^Purity 82-GG 

fFibro per cent 19-57 

Cnuc Solids per cent lG-23 

l^Suoros .0 per cent. . . . . 13-12 


As this variety Avill grow on poor lands and with 
indifferent treatment, and can stand the two opposite extremes 
of drought ns well as water-logcing, it is being multiplied 
for seed distribution. 


Manvrial amt other experiments. At the suggestion of 
the Chilean Nitrate Committee (Indian Delegation), Calcutta, 
two experiments have been laid down — (1) to test whether 
1 cwt. of NaNO-, and li cwt. of concentrated superphosphate 
applied to cane at the time of planting in October, followed 
by a dressing of NaNOg at the rate of J cwt. per acre at the 
break of the rains, will tend to make the unirrigated cane crop 
outgrow themoistnre available in the soil at the time of planting 
in October ; (2) to test the eflBcacy of a special proprietary 
complete cane fertilizer, applied alone at the rate of 3 cwt. 
per acre at planting time in February to a crop to be grown 
without irrigation, with the usual dressing of Nitrate of Soda 
given at the break of the rains. The area treated is one acre. 
At harvest the yield of this acre plot will be compared with 
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tlie outturn, from an acre of land treated with, one ion of 
mustard-cake at planting time but with no further dressing 
of a ritroger.ous fertilizer at the break of the rains. Tlxis 
experiment will be continued next year and for another year 
if necessary. 

The Produce and Chemical Co., Ltd., London, wrote to 
the Secretary, Sugar Bureau, in November 1926, that they 
had a phosphatio fertilizer, called sulfui ophosphate, and it 
was reported that sugar-beet treated with tliis fertilizer in 
Erance gave an increased yield of 10 kilos sugar per ton on 
the beet treated in the ordinary way nilh superphosphate. 
Another feature mentioned was that it did not contain an}*^ free 
acid and consequently there was no burning of bags in transit. 
Again, it was claimed that it was more suitable for storing 
than super and could remain indefinitely in a fine powdery 
form. Its price also compared favourably with super — ^the 
grade of sulfurophosphate with 25 per cent, phosphoric acid 
equivalent to 64^ per cent, phoqihatc of lime, costing £4-1 1-3 
only per ton of 101 5 Idlos, packed in new double bags, Calcutta 
delivery in large lots. It was, therefore, decided to arrange 
for trials of this fertilizer. At Mr. Saj’^er’s instance, the Sec- 
retary, Bihar Planters’ Association, Motihari, took up the 
matter and moved several growers to give a trial to this manure, 
and on their agreeing to do so an older was placed with the 
firm by the Secretary, Bihar Planters’ Association, for May 
(1026) delivery of the sulfxir<^jho3phate. 

The use of sulphate of ammonia and nitrate of soda is 
increasing in these parts, and the British Sulphate of Ammonia 
Eederation, Ltd., informed tire Secretary, Sugar Bureau, in 
Eebruary 1926, that they had decided to open shortly a depot 
at Muzaffarpur to meet the convenience of small cane growers 
in North Bihar. It is also encouraging to note that one of 
the sugar factories in tliis tract has made a move in the direc- 
tion of demonstrating the bcncfitB following from Uic appli- 
cation of these fertilizers on the cane fi.elds of the ryots who 
have entered into contracts to sell their cane to the factorj^'. 
As the crop in tlieso .pails does not receive at the hands of 
ryots any manorial treatment worthy of the name, applica- 

r 
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tion of from 1 to 2 cwt. of NalTOs or (NH4)2 SO4 per acre 
at tlie lueak of tfic tains after the crop is ridged np is 
expected to show good results. Jf the r3'ots are convinced 
that it paj’s them to mamitc the crop in this way, and if 
arrangements arc made to supply tlie manure as an advance 
to be recouped at the time the cane is brought to the mill 
lilce any other advance, the present miserable yields of cane 
will not fail to show improvement. 

Other experiments undertaken by the Biureau were to 
find out the optimum distance between one cane row and 
another (2 ft., 2i ft., 3 ft.. Si ft., or 4 ft.), and to ascertain 
wliich way of placing the sets in tlxc lurrow — ^whether end 
to end, eye to eye or G inches apart — gives the best results- 
But ns the land on wliich thej" were conducted was not uniform, 
the experiments had to be scrapped. Jt was, however, observed 
that for canes of the tluckncss of Co. 213, anj’ distance less 
than 3 ft. between the rows was not likely to give good results. 
For Co. 214 which is a thinner cane the distance can be reduced 
to 2| ft. with advantage. Bui any reduction beyond this is to 
be deprecated, as it udH not allow of intcrcultural operations 
to be carried out with case, and where cane is grown wdtbout 
irrigation it is essential that the surface soil be constantly 
stirred to prevent rapid evaporation of soil moisture. For 
■canes having long intemodes, it is recommended that the 
sets be planted eye to eye, as this ensures a crop uitb as few 
blanks as possible, resulting in an increased yield. 

Mention was made in last year’s report of the experiments 
to plant cane at different times of the year. The usual time 
for planting cane in these parrs is February. By tlie time 
the germination of February-planted cane has taken place, 
the borers emerge from their resting stage and do a lot of 
damage to the j'oung shoots. But if the caucs are planted 
in October as soon after the rains as possible, germination 
Avill take place when the borers are liibcrnating, and so there 
is every chance that the crop may escape lie damage on any 
large scale from these insects, as by the time the moths 
cmeige in the Spring the crop will have established itself. 
If this proves actually to be the case, October-planting will 
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Tdc of great benefit to the growers in Bihar. The problem is, 
therefore, being”^ studied in collaboration ^uth the Entomolo- 
.gical Section. Another advantage likely to ensue from the 
•change in planting time is increased tonnage of the crop as 
.a result of the longer growing period thus provided. This 
will be seen from the following figures of outturn per acre 
•obtained during the year. 


Yarioty 

October planted 

February planted 

‘Co. 205 . 

Mdi. 

781 

0 

.'lid!.. 

020 


obU 

382 

Co. 210 

o20 

475 


Cane planted in October also seems to ripen earlier than 
that plantecl in February, as the following analysis carried 
•out on 19th December, 1925, by the Imperial Agricultural 
Chemist will show : — 


— 

Jn Juror 

llrix 

{Correotod) 

Suorco 

Ghicoao 

Purity 



For cent. 

For cent. 


Co. 213 February iilaniod 

17-34 

16-05 

0-03 

80-77 

Co. 213 October planted • 

IT-flO 

15-03 

0-00 

90-21 

Co. 205 February planted 

17-21 

14-13 

1-10 

82-12 

Co. 205 October planto 1 

l«-08 

11-44 

0-87 

83-03 


In view of these promising results, the experiment is being 
•continued. Some of the growers in Bihar have, however, 
.already taken up tiiis practice. 

It may here be added that planting in January has so 
far shouTi no.superi-ority in any respect over February planting. 

Woflc done in connection mth approved varieties and seed 
distribution. With the help of the funds placed at the disposal 
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of the Secretary, Sugar Bureau, by the Indian Sugar Producers’’ 
Association, nearly .‘Jl acres were planted with Co. 210, Co. 
213, Co. 214 and Co. 232. These canes had to be planted in 
a field which was very uneven and had extremely light soil 
in some portions and required a lot of levelling as it was pre- 
viously badly out up. It was green-manured ^^ith sanai' 
{Crotalaria juncea) in the previous monsoon and received 
castor-cake manm-e at the rate of a quarter ton per acre at 
planting time and an equal amoimt at the time of ridging up. 
The season was on the whole normal with a precipitation of 
49*78 inches from January to December distributed as under : — 
January 0*66, April 1*35, May 1*20, Jime 4*97, July 9*10, 
August 15*78, September 10*38, October 0*17, and 
November 0*17. 


Tire yields w'ere poor as the land proved to be quite 
imsuited for cane. This will be seen from the figmes given 
below : — 


Time «( eomng 

GO.S10 

Co 213 

Co. £U 

Co. 232 

Arid lo 
acr» 


Area in 
ncres 

A'omj;© 
>kld 
PCX aero 

Area lo 
ocres 

A% erase 
yield 
pcrncro 

Aroalo 

ocres 

AvciaEO 

UeJd 

porocto 

;rana*iT} plmtcd . 

• 

• • 

.. 

• • 

1-00 

437 

2 00 

311 

rel)iuir> 1 hntrd , 

4*10 

475 

C82 

380 

• • 

.. 

*• 

• • 

October phnttd . 

0*10 

6S0 

S'C*! 

56C 

•• 



.. 

lUitoon . 

10 00 

207 

4*20 

134 

•• 

•• 

-• 

•• 

TOIAI 

14*29 

•• 

13*05 

1 

1*00 

•• 

2 09 



Co. 232 is verj' susceptible to mosaic and its yield is also 
not high. It has now been definitely rejected. Of the remain- 
ing three varieties, Co. 214 has a crooked habit and a com- 
paratively lower tonnage, but it is the hardiest of the three 
and is comparatively disease-free, thou^ the top shoot borer 
does it a certain amount of damage. Co. 214 has been found 
to thrive fairly well even on mar soils. It is the earliest 
ripening variety, and an important group of factories having 
found it reasonably satisfactory from the sugar making point 
of view have already taken steps to encourage its cultivation 
by offering a premium. 
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Co, 210 docs well in Ught lands and also has been succes-.! ul 
in heavy lands wliich Hood to a certain degree. Most growers 
keep it as a reserve against Co. 213 going out and some actually 
prefer it. In Saran it is becoming more popular than Co. 
*213. It has been so far found less susceptible to mosaic than 
Co. 21 3. 

Co, 213 is the heaviest tonnage cane of all the three varieties. 
But it requires strong land, more water and good noanurial 
treatment. Wliere it has been properly gromi, the 3’ields 
have been excellent, and its behaviour imder improved con- 
•ditions of maniuring and irrigation on the Dowlatpore estate 
shows what a fine cane it is. It is, however, liable to attacks 
-of smut and mos.aic. The damage done is so far insignificant 
but it requires close watchhig. 

Out of the crop harvested, about 1,500 maunds seed-cane 
was distributed in Bihar and Orissa. This is exclusive of 
1,000 maunds cane supplied from the farm crop to the Manager 
•of the Bhicanporc Concern for planting. 

Seed-cane in small lots was also supplied to olficers and 
jrivate individuals mentioned below : — 

(1) Agricultural Chemist to the Government of Beag.xl, 

Dacca — Co. 275. 

(2) G. Hutton, lilsq., Kalinipoug, Bengal — Co. 213. 

(3) Padrauna Sugar Works, Padrauna, Gorakhporc, United 

Provinces— Co, 213. 

i(4) T. N. Dhar, Esq,, Estate Slanager, Alinog.xr, Baliraich, 
United Provinces — Co. 205. 

'(5) Deputy Director of Agriculture, Jubbulporc, Central 
Provinces — Co, 210 and Co. 213. 

f(6) Deputy Director of Agricultm'c, Southern Circle, 
Nagpur, Central Provinces — Co. 210. 

. f{7) Nira Valley Sugar Works, Baramati, Bombaj' Presi- 
dency — Co. 21 0 and Co. 213. 

. (8) Bolapnr Company, LimHcd, Ilarigaon, Ahmednagati 
Bombay Presidency — Co. 210 and Co. 213. 

t(9) Deputy Director of Agriculture, Surat, Gujarat, 
Bombay Presidency — Co. 206. 
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(10) C. A, Wood, Esq., Auiangabad, Deccan — Co. 210’ 
and Co. 213. 

Besides, a few sets of Co. 206, Co. 210, Co. 213, Co. 214 
and Co. 281 were sent overseas to the Director, Natal Sugar* 
Experiment Station (South African Sugar Association) for 
trial. 

Mosaic. Duiing the year rmdcr report, mosaic on Coim- 
batore canes and in the local varietj’- Hemja was definitely 
establi^ed ; so far only mottling of the leaves has been 
noticed. The disease is now under investigation by the 
Imperial Mycologist as to how it is propagated in India ^ and 
what effect it has on the yield of cane. The varieties Co. 
205, 213, 250, 273, 275, 280, 281, 286 and 290 have been planted 
ndth healthy seed, and each of them has been interstripped 
■with a row of Co. 232 planted with mosaic-affected sets tO’ 
find out how far the new crop is affected with mosaic and 
how the secondary infection spreads from diseased cane nearby 
to a healthy crop. 

To test the effects on jield, an acre plot has been laid down, 
the half of which has been sown with diseased sets and the 
other half with healthy material. The present indications- 
are that planting diseased sets does produce diseased canes. 

At present the measures being taken are the rogueing. 
out of affected clumps as soon as they are detected and planting, 
sets from only healthy canes. This work is being done in 
collaboration with the Mycological Section. 

It was mentioned in last year’s report that the Government 
of Bihar and Orissa had placed four Overseers of their depart- 
ment under the Secretary, Sugar Bureau, for training in im- 
proved methods of cane growing and for propaganda work 
in the distiicts. The scheme worked admirably, and consider- 
able assistance wns rendered through them to the cane growlers- 
m demonstrating improved methods of cultivation, manuring, 
detection of disease and the prompt measures to be taken 
to prevent its further spread. They visited some 36 Concerns 
and examined an area of some 1,600 acres in over 100 villages- 
during the year under review. 



203 


mSTITDTB, PUSA, FOR 1925-26 

II. Industrial. 

As in previous years, the Bureau continued to be in touch 
with the sugar factories in India and furnished such information 
as Was likely to be useful to them. The factories on their 
part fully reciprocated by furnishing the Bureau with such 
information as was asked for, in the matter of cane supplies 
and chemical control in the factor}'-. The returns for the 
Working season 1924-25 were obtained from all factories ai»d 
refineries in India, and a consolidated statement of total sugar 
production in India was compiled and published in the “ Indian 
Trade Journal” and the “Agricultural Journal of India.” 
During the year under report the sugar factory at Sahmaw 
in Upper Burma was completed and a trial run was arranged. 
It is hoped the factory will begin its operations next 3 ’^ear. 
Four refineries started working for the first time this year. 
The names'of these are as under : — (1) Sitamarhi Sugar Works, 
Siwan ; (2) Lucknow Sugar Works, Lucknow ; (3) Jhusi Sugar 
Works, Jhusi (Allahabad) ; (4) Amritsar Sugar Mills, Amritsar, 
It should, however, bo mentioned that refining giir in these 
days of low prices of sugar is not lilcely to b e a paying business, 
and it would be well if more factories making sugar direct 
from cane were established in future. 

But for low prices ruling for sugar throughout the year, 
the season 1925-26 was not an unfavourable one. The sugar- 
cane crop in the white sugar tract was the heaviest during 
the last five years. The area under cane in India was also 
116,000 acres more than in the previous season. Most of the 
factories, therefore, obtained’ sufiicient supplies of cane for 
crushing. The sucrose content of these canes was also fairly 
good and the recovery of sugar was higher than last year. 

As a result of greatly increased production of cane sugar 
in Cuba and Java and of beet sugar in Europe, the supplies 
were considerably in excess of the world' s requirements. The 
consequence was that the prices for this commodity remained 
at a low level. As the price of factoiy-made sugar in India 
is governed by the price of J ava white sugar landed at Calcutta, 
Indian factory-made sugars also fetched low prices. The in- 
dustry is thus passing through a critical period. The problem 
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of the improvement of the Indian sugiir industry is dependent 
on — 

(1) The availability at lair prices of increased supplies of 

good quality cane at a reasonable distance from the 
factory, which can be arranged by growing improved 
varieties under intensive methods of cultivation. 

(2) Efficiency in factory worldng. ‘ 

In this connection, I AVould repeat what Mr. Sayer said 
last year ; — " Efficiency in the fidd, efficiency in the factory 
and efficiencj' all round in organization, this and thi,^ alone 
■\vill enable the sugar industry in India to stand in competition 
against imported sugar. The Government by fixing a fpecific 
dut}* of Es. 4-8 per cwt. on imported white sugar have given 
indirect protection to the local industry, but this alone will 
not solve the problem. The factories must take more and more 
interest in the ryots groudiig the cane which the factory crushes, 
and should assist the Agricultural Department in its efiorts 
to popularize improved varieties and distribution of oil-cahe 
and other nitrogenous manures." 

The Bureau continued to maintain a list of candidates 
seeldng employment in factories and refineries, and the names 
of suitable persons from among them were brought to the 
notice of factories when the services of such men were required. 
This line of work is appreciated both by the industry and the 
persons who are seeldng employment in the sugar line. 

It is interesting to note that three factories increased their 
capacity during the year under report. It is also pleasing 
to note that better qualified chemists or chemical assistants 
and men with technological experience are more and more 
in request, and if the supplies of cane increase in the districts 
where these factories are situated, which is quite possible 
without bringing any new area imder cane, if more extended 
efforts are made by the Agricultural and Co-operative Depart- 
ments in conjunction with the factories to improve the standard 
of cane cultivation in these parts, the condition of the industry 
wouldbe better than what it is at present. It is sad to see 
that while in other countries the growers are keen on talcing 
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tip any improvement wMcli may be demonstrated on an ex- 
periment station, here a large amount of energy has to be 
expended in inducing the ryots to adopt the improvements. 

III. Commercial and Statistical. 

The Bureau continued to obtain during the year the price 
•quotations for various grades of pur from important pur markets 
in India and to forward them to the Director-General, Commer- 
cial Intelligence, Calcutta, for publication in the Indian 
Trade Journal.” B'esides this, the Commercial Intelligence 
Department was regularly supplied every week with the 
quotations for Java white sugar at Soerabaya, Java, and for 
Oawnpore-special sugar at Cawnpore. Figures of stocks of 
sugar in the principal ports in India Were also communicated 
to the same department fbr publication in each issue of 
the “Indian Trade Journal.” 

The Bureau furnished a brief note on the condition and 
IJrospects of the sugar crop in the principal cane-growing 
countries of the world for inclusion in the first, second and 
third Indian sugarcane crop forecasts issued by the Commercial 
Intelligence Department, while notes giving statistical inform- 
ation regarding the production, exports, consumption, stocks, 
.etc., likdy to be useful to the sugar trade in India were regularly 
published in the "Indian Trade Journal.” The number of 
such notes published during the year amounted to 36 . 

The Sugar Cable Service started in 1922 Was continued 
during the year. The subscriptions realized Were sufB.cient 
to run the service on a self-supporting basis. The utility 
.of the service was further enhanced by securing during the 
year the sendee i of two more agents in London and Semarang. 
The telegrams and weekly reviews supplied by the Bureau 
kept the merchants in India fully posted with the World’s 
sugar market oonditio'ns and fluctuations in prices. The 
importance ot this sendee can be gauged from the fact that 
the Cuban Government are considering the formation of a 
Sugar Information Bureau at a very early date to enable 
the Colonos to be kept informed of the latest developments 
all the world’s markets. In India, the service is of 
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the greatest importance especially to those importers ■pho- 
in the usual course cannot obtain for thcmselres direct, all 
the information supplied from the Bureau unless at a greatly 
increased cost. 


IV. MrsoEr.i:.ANEOus. 

Library. During the year under re'uew 306 volumes •vv'ere 
added to the Library by way of purchase, exchange or free 
supply and by binding loose copies of the periodicals received 
in the librarj'. In spite of the fact that private individuals 
outside Pusa are required to deposit the full value of the books- 
or publications taken by them on loan, it is satisfactory to note 
that use is being made of the library by those interested in 
the sugar line. 

Museum. As usual, old samples of sugar were replaced 
by fresh ones obtained from sugar factories and refineries 
in India and were duly exhibited in the museum. No samples 
of foreign sugar were received during the year. Samples of 
deslti sugar manufactured in India were obtained from Messrs. 
Begg, Sutherland & Co. and forwarded to Messrs. Fraser, 
Eaton & Co., Socrabaya, as required by them. The samples 
of gur were also renewed during the year under report and 
much useful information obtained as regards the price and 
quality of gur produced in different districts in India. A 
good use of this museum is now being made by visitors and 
students. 

Publications. Besides the 36 notes contributed to the 
“Indian Trade Joiirnal," Mr. Sayer published a Keview of 
the Sugar Trade in India during 1924-25 as a supplement 
to the same Journal. ' Four notes were also published in the 
“ Agricultural Journal of India.” Besides these, an article 
on “ Improved methods of cane cultivation in North Bihar ” 
under the joint authorship of Mr. Sayer, the present writer,, 
and Mr. Hardayal Singh, Necorder, Sugar Bureau, was written 
up during the year under report and sent for final approval 
to Mr. Sayer at Home. Another article on the world's sugar 
supplies by the present wTiter and Mr. Dhirajlal M. Desai, 
Eecorder, Sugar Bureau, was completed during the year. 
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V. CONCI.USrON. 

During the five years 1921-22 to 1925-26 the Sugar Bureau 
selected and grew on a field scale nine Coimbatore seedlings 
(Nos. 206, 210, 213, 214, 221, 232, 233, 276 and 280) out of 
68 received for trial, arranged for factory tests of five of them 
and on their results rejected two ; viz., 232 and 233, and 
took steps to establish Nos. 210, 213 and 214 not only in Bihar 
but also in other parts of India by distributing over 61,000' 
maunds of seed-cane. It is now subjecting to further field 
tests Co. 275 and 280, while Co. 205 is being given out for 
low-lying lands. A very promising new variety at present 
is Co. 290 which, as mentioned above, is not only vigorous 
in growth but has so far shown remarkable powers of resistance 
to mosaic. It will thus be seen that the Bureau is taking 
steps to keep itself well stocked with suitable new varieties 
to replace the ones already given out if they show signs of 
degeneration. Hitherto this work of growing improved canes 
on a field scale used to be done with the financial help given 
by private bodies interested in the improvement of the Indian 
sugarcane industry, and our most grateful acknowledgments 
are due to them for the assistance they have rendered, as 
otherwise it -would have been impossible to do this work on 
a large scale at Pusa owing to the financial stringency from 
. which the Government of India suffered in the earlier part of 
the quinquennium. Acknowledgments are also due to the 
various officers of the Institute, including the Government 
Sugarcane Expert, who have so readily given advice and assist- 
ance whenever asked for. In conclusion, it may be mentioned 
that if it Were not for these improved canes with their higher 
yield and the specific duty of Es. 4-8 per cwt. on imported 
- white sugar, the position of the factory industry in the white 
sugar tract would have become much more unsatisfactory 
than it is at present. It is being increasingly realized that 
without more research and propaganda work devoted to cane 
and without an import duty maintained at its present, if 
not a higher, level, the industry cannot hope to keep its head 
above water in an era of low prices. 
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EEPOET ON EXPEEIMENTS "WITH CAJANVS INDI- 
CES {BAM IB) EOE EESISTi^CE TO FUSABIUM 
VASIKFEGTVM (WILT DISE*^SE). 

(W. MoEae, M.A., D.Sc., P.L.S. ; and E. J. E, Shaw, D.Sc., 

A.E.C.S., E.L.S.) 

Progress was made with the investigation which has for 
its object the isolation of a race of ralar resistant to the wilt 
disease. The seed which was selected in 1924, os described 
in the last annual reports of the Imperial Mycologist and the 
Imperial Economic Botanist, was so'wn in lines alternating 
with lines sown with seed of a type known to be susceptible 
to the disease. Each line of the selected seed was from a 
single ” resistant ” plant which had been bagged in the pi c- 
vious season. There were in all 24 selections, 17 of which 
were descended from one parent and 7 from another ; these 
two progenies were lettered " A ” and " B ” respectively. 
"When the plants were about one foot high, the field was 
artificially infected by planting between the plants pieces of 
diseased rahar stem kept from the previous year's crop. At- 
weekly intcrv-als throughout the season counts were made 
of the number of diseased plants in each line. In the “ A 
series there were 057 plants and the percentage of deaths due 
to wilt was 9, while in the lines of the susceptible variety 
which alternated with the “ A '' plants t ere were 693 plants 
4ind the percentage of deaths duo to wilt was 66. In the 
“ B " series the percentage of deaths in 242 plants was 54, 
and in the suscqitible plants which alternated with them 
the loss was 79 per cent, in 270 plants. At the south end 
-cf the plot an unused space beyond the last line of the B ” 
series was occupied by 496 plants of the susceptible type ; 
in this area there was 90 per cent, loss due to wilt disuse. 

These figures suggest that in the A ” series at least selec- 
tion has already resulted in the accumulation of a certain 
.amoimt of resistance. • A comparison of the 66 per cent, of 
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deaths in the susceptible plants ivhich alternated with the 
A ” plants with the 90 per cent, of deaths in the susceptible 
plants at the south end of the field suggests that this end of the 
field is more severely infected than the northern portion. It is- 
significant that the south end of the field is less well drained 
than the remaining area, and possibly affords a more favour- 
able medium for the development of tlie disease. The greatest 
diflSculty in the experiment is to obtain uniform infection over 
the field, and the results obtained in any one season ^vill have 
to be checlced by reversing the order of sowing in the succeed- 
ing season. The relatively high percentage of deaths in the 
“ B ” series might be due to the sliglitly increased intensity 
of the disease in this area of the field or to the fact that this 
scries is not so resistant to the disease as is the “ A ” series. 
The intensity of the disease over the whole area occupied by 
the “ A and " B ” selections appears, however, to be about 
the same, as is shown by the fact that the percentage of deaths 
in the susceptible plant.s which alternate with the “ B ” plants 
is very little higlier than that in the susceptible plants which 
alternate with the “ A ” plants. This suggests that a distinct 
degree of resistance is present in the " A " plants and absent 
or present in a less degree in the “ B ” plants. 

The following statement shows the percentage of deaths 
which occurred in each line of tlie selections and in each line 
of the susceptible variety which is denoted by " Z There 
were 39 places for plants in each line. The difference between 
that number r^nd the number of effective plants given in the 
statement is due either to non-germination of the seed or to 
death from causes other then wilt. 



Hcsistance trial of raJiar plants in Botanical Area, Pusa, 1925-26. 
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In ever 5 >- case in the " A ” series the loss in a line of plants 
rfrom selected seed is veiy much less than that in the adjacent 
lines of the susceptible race. Only one line of the selections, 
A 17, a selection in which the germination was bad and the 
^rowthoftheplantsinferior, showed a loss in any way ap- 
proaching to that in the adjacent lines of the non-selected 
plants. In the “ B series in which, as already mentioned, the 
average percentage of deaths is much higher than in the " A 
series, certain individual lines have a fairly low percentage of 
deaths and one of them (Bl) has been selected for further tests. 
In t ose lines marked *, which show the most promising de- 
grees of resistance, plants were bagged to obtain seHed seed for 
the continuance of the experiment in the coming season. The 
variation in loss from the disease in the different lines is well 
shown in the accompanying diagram in which the length of the 
vertical lines is proportional to the loss in each line, dark 
lines denote the susceptible race and shaded lines the selections. 
The heavy loss in the block of the susceptible type at the south 
•end of the field is obvious and this portion will he sown with 
•the selections in the coming season. A study of the morpho- 
logy of the selected plants was commenced with the object 
of classifying the resistant types. This work is naturally 
in an early stage as the " unit q>ecies ” are not yet isolated. 
The selected strains fall into two groups according to the 
•type of branching. In the “A” series the branches diverge 
from the stem at a wide angle, while in the “ B ” series 
they tend to grow vertically parallel to the main stem, thus 
giving the plant a " poplar ” habit. In the " B ” series also 
the flowers are pure yellow without any red colour in the 
standards. The “ A ” series has been provisionally classi- 
fied into six groups according to the habit of the stem, the 
.amount and distribution of the red colour in the flower and 
the character of the colour markings on the pod and seeds. 
The characters of the root system will be taken into considera- 
■tion as types with a higher degree of resistance are isolated. 
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